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Quanterra

Qnanteira Incorporated
2800 George 1I'ashingon Way
Richland. Washingon 99352

509 375-3131 Telephone
509 37i.5590 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
345 Hills
Richland, WA 99352

October 17, 1995

Attention: Joan Kessner

262

SRECEWD
Data A

t Log' n

SAF Number B95-106
Date SDG Closed :.. .October 2, 1995
Number of Samples Ten (10)
Sample Type : Other
SDG Number W0747
Data Deliverable Summary

1. Introduction

On October 2, 1995, ten "other" matrix samples were received by the Quanterra
Environmental Services Richland Laboratory (QTBSRL) for radiochemical analysis. Upon
receipt, the samples were assigned the following laboratory ID numbers to correspond with the
Bechtel Hanford, Inc. (BHI) specific IDs:

BR! ID
BOGNX2
BOGNX3
BOGNX4
B0GNX5
BOGNX6
BOGNX7
BGGNX8
BOGNYO
BOGNY1
BOGNY2

Matrix
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

Date of tece1pt
10/2195
10/2/95
10/2/95
10/2/95
10/2/95
10/2195
10/2/95
10/2/95
10/2/95
10/2/95

(1--2 :,.f n - iI1
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IL Analytical Results/Methodology.

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy
Uranium-234, -235, -238 by method ITAS-RD-3234
Gamma Spectroscopy
Gamma Scan by method ITAS-RD-3219
Gas Proportional Counting
Gross Alpha by method fTAS-RD-3222
Gross Beta by method ITAS-RD-3222
Liquid Scintillation Counting
Technetium-99 by method 1TAS-IT-RS-0001

m. Quality Control

The analytical results for each analysis performed under SDG W0747 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results with the
exception of Gross Alpha and Gross Beta QC sample results which are reported in pCi/sample.

0)-3
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IV. Comments

Alpha Spectroscopy

Urmnium-234. -235. -238 by method lTAS-RD-3234
The sample aliquot sizes were reduced as follows due to high screening activity: BOGNX3
(0.5 g), BOGNX4 (0.9 g), BOGNX5 (0.4 g), BOGNX6 (0.8 g), BOGNX7 (0.8 g), BOGNX8
(0.8 g), BOGNY1 (0.5 g), and BOGNY2 (0.8 g). All of the samples have activity that far
exceeds the achieved MDAs. The U-235 recovery for the LCS is unacceptable, however, the
U-234 and U-238 results are well within limits and the expected U-235 value is 25 times lower
than the RDL due to the abundance of U-235 in the spike, therefore, the LCS is accepted.
The tracer yield for sample BOGNX5 is 24.7%. The sample meets the RDL requirements with
the low yield and the results are accepted. The cause of the low yield is unknown, possibly a
sample matrix effect. All of the batch samples contained U-236. U-235 and U-236 are nearly
impossible to resolve because of their similar regions of interest. The computer attempted to
define the areas of each but the computer's resolution was questionable, therefore, the analyst
combined the U-235 and U-236 region of interest counts for calculation and reporting, and
those counts are reported as U-235. The U-235 results for this batch should be flagged as
estimates due to the U-236 contribution to the U-235 region of interest which cannot be
resolved. The LCS, batch blank, sample and sample duplicate (BOGNX2) results are within
contractual requirements.

Gamma Spectroscopy

Gamma Scan by method ITAS-RD-3219
The LCS, batch blank, sample and sample duplicate (BOGNX2) results are within contractual
requirements.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (BOGNX2) results are within contractual
requirements.

Gross Beta by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (BOGNX2) results are within contractual
requirements. I1&
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Liquid Scintillation Counting

Technetium-99 by method ITAS-IT-RS-O0l
The blank quench parameter is slightly below the lower limit of 99.22 with a TSIE of 95.94.
The quench curve is fairly flat at the lower end and the system calculates a result based on an
extrapolation from the lower point of the curve to the point of the sample. The data are
accepted with a blank result far below the RDL and all other batch samples are within the
TSIE limits. The matrix spike, LCS, batch blank, sample and sample duplicate (BOGNY2)
results are within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness,-for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Suzanne Gaines
Project Manager

625 V&R 12' /
-0005-
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Company Contact
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RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL: -

PRD3ECT:(23-4 4a -Q DATA PACKAGE: LU'07I 7- oETs
VALIDATOR:. CiCE iZS LAB: )U i7 Q j DATE: 1i2 / 5

CASE: . SD:-

ANALYSES PERFORMED

atfl Strontium-SO echnetiuw-S9 A(psuGb. sp opy p ettoeopy

-Ttal ugmnium 0 hnw-2 0 Titm 0

SAMPLES/MATRIX O6A0 )f7 72 S : DC,-n '55
!-,,0QK L 6W (IhMK R} VK 10
fRN2. / QecUk 8Cu1\Q

1. Completeness . . . . . . . . . . . . . . . . . . . . . ..... N/A

Technical verification forms present? . . . . . . . . . . . .(Ye No N/A

Comments:

2. Initial Calibration . . . . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? . . . . .

Initial calibration acceptable? . . . . . . .
Standards NIST traceable? . . . . . . ....
Standards Expired? . ... . . . . . . . . .

. . . . . . . . . . . . /

.Yes No

. . . . . . . . Yes N0

. . .. ... . . .. Yes No

.. .. . .......... Yes No A

tomments:
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3. Continuing Calibration . . . . . . . . .

Calibration checked within one week of samp.le
Calibration check acceptable? . . . . . . . .
Calibration check standards HIST traceable? .
Calibration check standards expired? . . . .

. . . . . . . . . . .

analysis? . . . Yes
.. . . . . . . Yes
.. . . . . . . Yes
.. . . . . . . Yes

N/A

No

No N/
No N/
No NA

Comments:_

4. Blanks . . . . . . . . . . . .

Method blank analyzed? . . . . . .
Method blank results acceptable?
Analytes detected in method blank?
Field blank(s) analyzed? . . . . .
Field blank results acceptable? . .
Analytes detected in field blank(s)2
Transcription/Calculation Errors? .

. . . . . . . . . . . . . . . . . O N/A

. . . . . . . . . . . . . No N/A
.. . . . . . . . . . . Yes. No N/A
.. . . . . . . . . . . . Yes N6 t N/A

.. . . . . . . . . . . . Yes do N

.. . . . . . . . . . . . Yes No
. . . . . . . . . . . . Yes No

.. . . . . . . . . . . . Yes No A
I .

Comments:

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . . .

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . . Yes No
Spike recoveries acceptable? . . . . . . . . . . . . . . . . Yes No
Spike source traceable? . . . . . . . . . . . . . . . . . . . Yes No

Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes No* N/A'
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No' N/A

Comments:

A.-2 030
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5. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . ON/A

ICS analyzed? . . . . . . . . . . . . . . . . . . . . . . . No (, N/A
LCS recoveries acceptable? . . . . . . . . . . . .... . . Yes No N/A

LCS traceable? . . . . . . . . . . . . . . . . . . . . . . . Yes No
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No Q/A
Comments:

irTh f?~ QW+ (L&CQnrvlZ5 f im

7. Chemical Recovery . . . . . . . . . . . . .

Chemical carrier added? . . . . . . . . . . . .
Chemical recovery acceptable? ... . . . . . . .
Chemical carrier traceable? . . . . . . . . . .
Chemical carrier expired? . . . . . . . . . ...
Transcription/Calculation errors? . . . . . . .

. . . . . .. Yes

.Yes
. . . Yes

. . ... . . . Yes

. O N/A

No N/A
No N/A

No (y/A>
No

Comments:

B. Duplicates . . . . . . . . . . .O. . . . . . . . . . . . . . . . 0 N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . . No N/A
RPD Values Acceptable? . . . . . . . . . . . . . . . . . . . Yes 31 N/A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Iomments:
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9. Field QC Samples . . . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . . . .

Field duplicate RPD values acceptable?....
Field split sample(s) analyzed? . . . . . . . .

Field split RPD values acceptable? . . . . . .

Performance audit sample(s) analyzed? . . . . .

Performance audit sample results acceptable?
Comments:

. . . . . . . . . . . ON/A

.Yes a N/A
. . . . . . . Yes No N/A

.Yes ( )NA
. . . . . . Yes

.. . . . . . Yes

.. . . . . . Yes No N/A

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . o N/A

Comments:

-a '4,2 ~4-t,
................

11. Results and Detection Limits (Levels D & E)

Results reported for all required sample analyses?

Results supported in raw data? -. . . . . . . . . .

Results Acceptable? . . . . . . . . . . . . . . . .
Transcription/Calculation errors? . . . . . . . . .
NDA's meet required detection limits? . . . . . . .
Transcription/calculation errors? . . . . . . . . .

. . . . . . . . . O N/A

. . . . Yes No N/A
... e. s No
. . . . . Yes No
. . . . . Yes No N Z

'Yes. No
. . . . . Yes Noa/A

Comments:

A-4
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HOLDING TIME SUMMARY

Ali5G O ) I DATE:dv/rWETj'
COMMENTS:

PREP. ANALYSIS

FIELD SAMPLE ANALYSIS DATE DATE L' DATE HOLDING HOLDING
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_____ ____ tCilmt to/ti qs

(O&~zj -7Xg lrz5[C/09

6.-19 0395 1/2

'T CaeC-,

____'_____ _ _ __ /'(t If /W i /

Tfpnvvq t 7c, Vc x

C
0

sDG:(r,±Q(
AGE._ _I

w9
0~

'A)
'AZ

w'

0
0
'.0



HIOLDING TIME SUMMARY

LsDG: L I '> VALIDATOR:Ifkt(I! -AA DATE:( .!k/i PAGE _r

COMMENTS:

FIELD SAMPLE
ID
~( \Y(p

'D(Ii g/ 7

DATE
SAMPIE Fr

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

SA/PLE PRPARt5EDI (Cf 5 j _ v_\

___. _.5 jo/6$ II~7IJ.
I C(/>W.45 j 0//5/69 1 V C

j0/l Qftjt I
_ _ _ I I t

I CU/c jc
I'n f.- '4

it /i'16 /5
tO/Q|'CKS V7

< i I I. fI

.ol 3/15 I 'O/%"/ U

I

-~~it; f ccc /vg i5
c0 /1 c j/6/5 I/( § Vt

& ( Y v ~ e r __/_i1 i t
6Q0 jp c (I(rcC _____ < , h 1)(/f: __________

I (/Li. /qis
ji!. Ii 4 0III .

V

:' N 7
-I

I - .. ,'-i .-..-..- I I. - I-

1i t/%5
___________________ I ___________________ . _____________________ A

V
ii

Co

ANALYSIS
TYPE

a)

9
'-3
-.4

U,

I-.

*iA c~c3
ci C2el.c

(p, On <ret

.ic

V
UPvtbA

A

e2,51eC.C

0
Ct)

TP1 &(

T

et.

2

2.75 \



H OLDING TIME SUMMARY

VAtL[DATOR: iwc~i (:.YC0?e~$-OiJ SDATE PAGE. ,OFK5
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- LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

ITAS-RICHLAND

M100111M

COUNTING TOTAL REPORT
ISOTOPE RESULT ERROR (i s) ERROR (i s) MDA UNIT YIELD EXPECTED RECOVERY

3.57E-01

2.04E+01

9.92E-01

2.12E+00

1.63E+00

8.98E+00

3.4E-02

7.6E.01

7.4E-02

1.6E-01

9.9E-01

3.4E-01

4.9E-02

2.2E+00

1.2E-01

2.7E-01

1.0E+00

1.3E+00

N/A

NIA

N/A

N/A

WA

3.61E+00

pci/g

pCilg

pCilg

pcilg
pCilg

N/A

N/A

N/A

N/A

N/A

95.10%

3.39E-01 105.31%

1.95E+01 104.62%

1.16E+00 85.52%

1.87E+00 113.37%

1.05E+00 155.240',

9.09E+00 98.79%

Number of Results: E

038

G-179

SDG:

MATRIX:

W0747

OTHER

CS-137DA

K-40

RA-226DA

RA-228DA

U-2380LP

TC-99

-&40zo-



BHI-00922
Rev. 0

Ojuanterra
Eanronmem&l

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

ITAS-RICHLAND
M1 0011 is

COUNTING TOTAL REPORT
ISOTOPE RESULT ERROR (2 s) ERROR (2 s) MDA UNIT YIELD EXPECTED RECOVERY

U-235

U-234

U-238DA

ALPHA.

BETA

-1.87E-03

9.40E-01

9.88E-01

3.81 E+00

1.42E+01

N/A

I.7E-01

1.8E-01

3.9E-01

1.2E+00

2.2E-03

2.SE-01

2.6E-01

7.5E-01

1.5E+00

3.89E-02

4.62E-02

4.16E-02

1.08E-01

8.31E-01

pCi/g

pCilg

pCifg

pCi/sa

pCi/sa

53.40%

53.40%

53.40%

100.00%

100.00%

3.96E-02

8.68E-01

9.09E-01

4.53E+00

1.37E+01

4.720/

108.29%

1089%

84.11%

103.65%

Number of Results: F 7
-r

03"
-L0 21-

G-180

SDG:
MATRIX:

W0747

OTHER
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Golder Asociates kin

4104-448th Avenue NE
Redmond, WA 98052
Telepone (206) 883-0777
Fox (206) 882-5498

"Goler

December 28, 1995 Our ref: 943-1610.112.0400
94-1610/0/423

ERC
1022 Lee Blvd.
Richland, Washington 99352

ATTENTION: Ms. Jeanette Duncan

RE: TRANSMITTAL OF DATA VALIDATION PACKAGE,
COTrACt W[tMSHSWV-315905

Dear Ms. Duncan:

This letter is to transmit the following

B95-106 183 H BASIN D&D
Surface Removal
Characterization

4 -V

data validation package:

Data Package

W0751-QES

Analyses

Metals, Radiochemistry,
General Chemistry

Please call if you have any questions.

Sincerely,

GOLD CIATES'INC.

Thomas M. Stapp

Dougias er
Project Manager

Enclosures

H-1
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MEMORANDUM

TO: 183-H Basin D&D, Surface Removal Characterization December 22, 1995
Project QA Record

FR: Thomas Stapp, Golder Associates Inc.

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0751-QES (943-1610.112 7511NO.HBS)

INTRODUCTION

This memo presents the results of data validation for the analysis indicated below on data package
W0751-QES prepared by Quanterra Environmental Services. Sample information is provided in
the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA
BOGNX9 INORGANICS DRUM SOLIDS
BOGNY3 DRUM SOLIDS
BOGNY4 SEE AT'ACHMENT 4 DRUM SOLIDS
BOGNY5 DRUM SOLIDS
BOGNY6 DRUM SOLIDS
BOGNY7 DRUM SOLIDS
BOGNYS DRUM SOLIDS
BOGNY9 DRUM SOLIDS

Data validation was conducted to level C in accordance with the WHC statement of work (WHC
1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the following
information as indicated below:

Attachment 1.
Attachment 2.
Attachment 3.
Attachment 4.
Attachment 5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualifications
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met with the exception of those deficiencies indicated below.

Accuracy. Goals for accuracy were met, with the exception of those deficiencies indicated below.

Detection Limits. Detection limit goals were met for all sample results.

Completeness. The data package was cornplete for all requested analyses. A total of eight
samples were validated in this data package with a total of 176 determinations reported, 168 of
which were deemed valid. -This results in a completeness of 95%, which meets the 90% objective
of the work plan.

H-3
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Data Packaze ID: W075 1-OES Analvsis: INORGANICS

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Matrix Spike Recovery

* Silver percent recovery was less than 30% qualifying associated samples as unusable.
Attachments 2 and 5 provide a summary of samples affected, data qualifications applied and
supporting documentation.

MI3NOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Laboratory Blanks

* Beryllium was detected in the -initial calibration blank, qualifying associated sample
results less than five times the blank value as non-detect (U).

* Thallium and Vanadium were detected at negative concentrations in the method blank
qualifying associated non detect results as estimated (UIJ). Attachments 2 and 5 provide a summary
of samples affected, data qualifications applied and supporting documentation

Matrix Soike Recovery

* Cadmium and vanadium percent recovery was less than 75% qualifying associated
samples as estimated. Attachments 2 and 5-provide a summary of samples affected, data
qualifications applied and supporting documentation.

Laboratory Duplicates

* The realtive percent difference for cadmium exceeded the 35% limit which qualifies
associated samples as estimated. Attachments 2 and 5 provide a summary of samples affected, data
qualifications applied and supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, Purchase
Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September 7, 1994;
Westinghouse Hanford Company, Richland, Washington.

2 002
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ATACHMENT 1

GLOSSARY OFDATA REPORTInO QUALIFIERS
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WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

J - Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not
accurately reflect 00 samplesdetection limit. The associate4..dgahag been qualified
as estimated but shbdid&w iidired usdbleiior dsiblsigej4 Urposes.

BJ - Indicates the constituent was anlyzediforidnd detected: at a concentration less than
the contract required detection limit (CRDL) but greiter than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

004
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ATTACHMENT 2

O DATVL ICTlN
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-'

006

H-11

SDG:W0751-QES REVIEWER: DATE: PAGE 1 OFI
Tom Stapp 12-21-95

COMMENTS: INORGANICS

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

VANADIUM JlUJ ALL SAMPLES MS RECOVERY WAS
<75% CONTROL
LIMIT

CADMIUM BJUJ . ALL SAMPLES MS RECOVERY WAS
<75% CONTROL
LIMIT

SILVER . U.tA. SAMPLSS MS RECOVERY WAS
- <30% CONTROL

u 6 -LIMIT

BERYLLIUM - B0GNY4 CONTAMINANT
BQGNYS DETECTED IN THE
BOGNY6 INITIAL
BOGNY9 CALIBRATION BLANK

THALLIUM UJ BOGNYS CONTAMINANT
DETECTED IN
METHOD BLANK AT
A NEGATIVE LEVEL

VANADIUM U BOGNX9 CONTAMINANT
BOGNY3 DETECTED IN
BOGNY4 METHOD BLANK AT
BOGNY5 A NEGATIVE LEVEL
BOGNY6
BOGNY7

- BOGNY9
CADMIUM BOGNX9 RPD EXCEEDED THE

BOGNY3 35% CONTROL LIMIT
BOGNY4
BOGNY6

_____ _____ _____ ____ _____ _____BOGNY9 _ _ _ _ _ _ _ _
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ATTACHMENT 3

QUALIFIED DATASU ARYand ANNOA LADORATOKY REPORTS
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Validated Data Sunmmary, Data Package: W0751-QES
Sample # BOGNX9 BOGNY3 BOGNY4 BOGNY5
Date I0/0Z95 10/07'95 10/02/95 10/0Z'95
Location
Depth
Type Drum Solid Drum Solid Drum Solid Drum Solid
Comments

Parameter Units Results Q Results Q Results Q Results Q
ALUMINUM MG/KG 3680.000 4850.000 932.000 3780.000
ANTIMONY MG/KG 55.200 U 55.200 U 55.200 U 55.200 U
ARSENIC MG/KG 40.500 39.000 30.000 28.600
BARIUM MG/KG 87.300 127.000 16.900 B 120.000
BERYLLIUM MG/KG 0.540 B 0.540 B 0.480 U 0.500 U
CADMIUM MG/KG 12.100 Bj 5.100 BI 11.900 BJ 4.600 UJ
CALCIUM MG/KG 28700.000 35900.000 5310.000 32300.000
CHROMIUM MG/KG 979.000 677.000 1450.000 732.000
COBALT MG/KG 37.400 B 24.600 B 51.200 B 30.000 B
COPPER MG/KG 641.000 386.000 892.000 467.000
IRON MG/KG 622000.000 402000.000 918000.000 449000.000
LEAD MG/KG 3.800 U 84.200 3.800. U 4.900
MAGNESIUM MG/KG 3140.000 4760.000 1040.000 3290.000
MANGANESE MG/KG 6360.000 4240.000 8820.000 4650.000
NICKEL MG/KG 514.000 363.000 653.000 389.000
POTASSIUM MG/KG 738.000 921.000 325.000 B 679.000
SELENIUM MG/KG 4.300 U 4.300 U 4.300 U 4.300 U
SILVER MG/KG 12.000 UR 12.000 UR 12.000 UR 12.000 UR
SODIUM MG/KG 2890.000 5260.000 926.000 3350.000
THALLIUM MG/KG 22.500 16.700 30.700 17.600
VANADIUM MG/KG 8.600 UJ 8.600 UJ 8.600 Uj 8.600 UJ
ZINC MG/KG 144.000 108.000 108.000 104.000
The decimal places shown do not reflect the-precision reported by the laboratory.

p
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Validated Data Surmary, Data Package: W0751.QES
Sample # BOGNY6 BOGNY7 BOGNY8 BOGNY9
Date 10/0?f95 10/0795 10/0?/95 10/02195
Wocation
Depth
Type Drum Solid Drum Solid Drum Solid Drum Solid
comnments

Parameter Units Results Q Results Q Results Q Results Q
ALUMINUM MG/KG 906.000 6180.000 10800.000 5060.000
ANTIMONY MG/KC 5/i.2r U 55.200 U 27.600 U 55.200 U
ARSENIC MG/KG 29.700 26.200 8.900 . 62.70.
BARIUM MG/K; 16.500 B 262.000 186.000 79.900
BERYLLIUM MG/KG 0.430 U 0.540 B 0.800 8 0.450 U
CADMIUM MG/KG 13.300 BJ 4.600 UJi 2.300 UJ 6.300 BJ
CALCIUM MG/KG 5400.000 53600.000 108000.000 49700.000
CHROMIUM MG/KG 1410.000 344.000 53.900 512.000
COBALT MG/KG 48.700 B 24.000 8 9.200 B 23.100 B
COPPER MG/KG 836.000 227.000 100.000 2520.000
IRON MG/KG 903000.000 265000.000 26700,000 323000.000
LEAD MG/KG 3.800 U 59.200 9.800 9.500
MAGNESIUM MG/KG 1010.000 5370.000 6010.000 2710.000
MANGANESE MG/KG 8680.000 2780.000 562.000 3330.000
NICKEL MG/KG 637.000 178.000 19.400 225.000
POTASSIUM MG/KG 297.0011 B 833.1100 1380.000 U 441.000 B
SELENIUM MG/KG 4.300 U 4.300 U 4.300 U 4.300 U
SILVER MG/KG 12.000 UR 12.000 UR 6.000 UR 12.000 UR
SODIUM MG/KG 943.000 1330.000 6980.000 1620.000
THALLIUM MG/KG 29.900 11.300 3.600 UJ 14.900
VANADIUM MG/KG 8.600 Uj 8.600 UJ 43.800 BJ 8.600 UJ
ZINC MG/KG 99.600 126.000 106.000 162.000
Thedecdmal places siown do not reflect the precision reported by thelaboratory. C(, e k
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U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO_ _ _
Lab Code: ITMO Case No.:_
Matrix (soil/walter) : SOIL_
Level (low/med): LOW
% Solids: 100.0

EPA SAMPLE NO.

BOGNY3
Contract: 550.105 | BOGNY3
SAS No.: SDG No.: W0751

Lab Sample ID: 9491-002
Date Received: 10/03/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-f-
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Color Before:
Color After:

Analyte Concentration

Aluminum 4850
Antimony. 55.2
Arsenic 39.0
Barium 127
BeryllTum - 0.54
Cadmium 5.1
Calcium__ 35900
Chromium 677
Cobalt 24.6
Copper- 386
Iron ~~ 402000
Lead 84.2
Magnesium 4760
Manganese 4240
Nickel 363
Potassium 921
Selenium 4.3
Silver___ 12.0
Sodium 5260
Thallium 16.7
Vanadium~_ 8.6
Zinc- 108

Clarity Before:
Clarity After:

Q

N-

N
E-

-
N
E

N
~~N ~

N
N

M

P_
P
P_
P_P_
P_
P
P_
P_
P_
P_
P_
P_
P_
P
P_
P
P~
P_
P_

P_

(,LR

LLTI

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

O-l
14-18
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:_-_
Matrix (soil/water) : SOIL_
Level (low/med) : LOW_
% Solids: 100.0

1 EPA SAMPLE NO.
ALYSES DATA SHEET

B OGNXS
Contract: 550.105 BOGNX9
SAS No.: SDG No.: W0751

Lab Sample ID: 9491-001
Date Received: 10/03/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q M

7429-90-5 Aluminum 3680 -P

7440-36-0 Antimony 55.2 U __N P
7440-38-2 Arsenic 40.5 P
7440-39-3 Barium 87.3 P-
7440-41-7 Berylliumi 0.54 k P
7440-43-9 Cadmium 12.1 2 N P-
7440-70-2 Calcium__ 28700 Et- P
7440-47-3 Chromium-~ 979 P
7440-48-4 Cobalt - 37.4 B P~
7440-50-8 Copper 641 _ P
7439-89-6 Iron 622000 _ P_
7439-92-1 Lead7- 3.8 U P-
7439-95-4 Magnesium 3140 P-
7439-96-5 Manganese 6360 p
7440-02-0 Nickel 514 E P-
7440-09-7 Potassiumi 738 -
7782-49-2 Selenium 4.3 U N P
7440-22-4 Silver 12.0 A N P-
7440-23-5 Sodium~~~ 2890 - P
7440-28-0 Thallium_ 22.5 P_p_
7440-62-2 Vanadium 8.6 J? N P-
7440-66-6 Zinc-~ 144 N_ P_

Clarity Before:
Clarity After:

'3 (-

BT

LLR

.-1

Texture:
Artifacts:

-1 -(2-2-1 -411c

FORM I - IN
SW-846
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U.S. EPA - CLP

INORGANIC A

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:-
Matrix (soil/water): SOIL-
Level (low/med): LOW
% Solids: 100.0

1 EPA SAMPLE NO.
ALYSES DATA SHEET

BOGNY4
Contract: 550.105
SAS No.: _ _ G No.: W0751

Lab Sample ID: 9491-003
Date Received: 10/03/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:
Color After:

CAS No. Analyte Concentration C Q M

7429-90-5 Aluminum 932 - - P
7440-36-0 Antimony 55.2 U _N P~
7440-38-2 Arsenic 30.0 P
7440-39-3 Barium 16.9 B - P
7440-41-7 Beryllflm -0.48 0 P_ U
7440-43-9 Cadmium_ 11. 9 Z N P~ BI
7440-70-2 Calcium__ 5310 -7-E P
7440-47-3 Chromium 1450 P
7440-48-4 Cobalt 51.2 B P
7440-50-8 Copper_ 892 _ P
7439-89-6 Iron _918000 P-
7439-92-1 Lead 3.8 U P
7439-95-4 Magnesium 1040 P-
7439-96-5 Manganese 8820 P
7440-02-0 Nickel 653 E P
7440-09-7 Potass-lii 325 -- P
7782-49-2 Selenium 4.3 U N P
7440-22-4 Silver - 12.0 W =N P LjP
7440-23-5 Sodium~ 926 P-
7440-28-0 Thallium 30.7 ~ P~
7440-62-2 Vanadium~ 8.6 - N P L-
7440-66-6 Zinc- 108 N P

Clarity Before: Texture:
Clarity After: Artifacts:

Comments:

FORM I - IN
SW-846
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:
Matrix (soil/water): SOIL_
Level (low/med): LOW ~
% Solids: 100.0

1 EPA SAMPLE NO.
ALYSES DATA SHEET

B OGNYS
Contract: 550.105
SAS No.: ~IG No.: W0751

Lb Sample ID: 9491-004
Date Received: 10/03/95

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony_
Arsenic
Barium
Beryllium
Cadmium_
Calcium__~
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potass-ium
Selenium_
Silver ~
Sodiuma
Thallium_
vanadium~
Zinc-~_

Concentration C

3780
55.2 U
28.6
120

0.50
4.6 R

32300
732

30.0 B
467

449000 _

4.9 _
3290
4650
389
679
4.3 U

12.0
3350 _
17.6
8.6 ja
104

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846
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N

N
N
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M
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P
P
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P
P
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U.S. EPA - CLP

1 1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGNYS
Lab Name: QUANTERRA MO . Contract: 550.105 BOGNY6
Lab Code: ITMO Case No.:_SAS No.:_SDG No.: W0751
Matrix (soil/waEer): SOIL Lab Sample ID: 9491-005
Level (low/med): LOW Date Received: 10/03/95
% Solids: 100.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony~
Arsenic
Barium
BeryllTumi
Cadmium
Calcium~
Chromium~
Cobalt ~
Copper___
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium_
Silver_
Sodium
Thallium
Vanadiumr
Zinc-

Concentration

906
_________5.2

29.7
16.5
0.43
13.3
5400
1410
48.7
836

903000
3.8
1010
8680
637
297
4.3
12.0
943

29.9
8.6

99.6

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FURM I - IN
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO_
Lab Code: ITMO ~Case No.:
Matrix (soil/wiater): SOIL
Level (low/med): LOW
% Solids: 100.0

Concentration Units (ug

1 EPA SAMPLE NO.
ALYSES DATA SHEET

B0GNY7
Contract: 550.105
SAS No.: SDG No.: W0751

Lab Sample ID: 9491-006
Date Received: 10/03/95

/L or mg/kg dry weight); MG/KG

CAS No. Analyte

7429-90-5 Aluminum_
7440-36-0 Antimony
7440-38-2 Arsenic_
7440-39-3 Barium
7440-41-7 Beryllium
7440-43-9 Cadmium_
7440-70-2 Calcium_
7440-47-3 Chromium-
7440-48-4 Cobalt
7440-50-8 Copper
7439-89-6 Iron_~~_
7439-92-1 Lead-
7439-95-4 Magnesium
7439-96-5 Manganese
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2 Selenium_
7440-22-4 Silver _
7440-23-5 Sodium-
7440-28-0 Thallium
7440-62-2 Vanadium-
7440-66-6 Zinc_

Concentration C Q M

6180 P_
55.2 U N P
26.2 _ P_
262 _ P_

- 0 .54 TrP_
4.6 T N P_

53600 E P
344 P_
24.0B P_
227 P_

265000 _ P_
59.2 _ _p_

5370 _ P_
2780 _ P_
178 E P
833 P_ _

-4.3 U N P_
12.0 __N P_
1330 _ P_
11.3 _ P_
8.6 T N P_
126 N P

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

0 T44 015

H-22

LLT

UT



BHI-00922
Rev. 0

U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERA MO_
Lab Code: ITMO Case No.:_
Matrix (soil/water): SOIL_
Level (low/med): LOW ~
% Solids: 100.0

1 EPA SAMPLE NO.
ALYSES DATA SHEET

BOGNYS
Contract: 550.105 BOGNY8
SAS No.: SDG No.: W0751

Lab Sample ID: 9491-007
Date Received: 10/03/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429- 90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony_
Arsenic
Barium
Beryll'if
Cadmium_
Calcium__
Chromium_
Cobalt
Copper
Iron_
Lead
Magnesium
Manganese
Nickel
Potass-ium
Selenium_
Silver ~
Sodium
Thallium
Vanadium~
Zinc-

Concentration

10800
27.6
8.9
186

0.80
.2.3,

108000
53.9

9.2
100

26700
9.8

6010
562

19.4
1380

4.3
6.0

6980
3.6

43.8
106

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO_._
Lab Code: ITMO Case No.:
Matrix (soil/water) : SOIL_
Level (low/med): LOW
% Solids: 100.0

1 EPA SAMPLE NO.
iALYSES DATA SHEET

BOGNY9
Contract: 550.105 BOGNY9
SAS No.: SDG No.: W0751

Lab Sample ID: 9491-008
Date Received: 10/03/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony-
Arsenic
Barium -7
Beryllium
Cadmium
Calcium~~_
Chromiuim_
Cobalt ~
Copper~
Iron
Lead-
Magnesium
Manganese
Nickel
Potasslium
Selenium_
Silver
Sodium7
Thallium--
Vanadium~
Zinc -~~

Concentration

5060!
55.2
62.7
79.9
0.45
6.3

49700
5121

23.1
2520

323000
9.5

2710
3330
225
441
4.3

12.0
1620
14.9
8.6
162

K
Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN

~I2Z(t6

Q

N-

E

N

M

P
P
P
P-

P-
P_

P
P
P
P
P_
P_
P_
P_
P
P_
P
P_P
P
P-

k

LL

LLR

WY

SW-846
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Q1anterra

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352

October 26, 1995

Attention: Joan Kessner

V.S6789

RECEiVED

.og In

Project number : 550.105
Date Received by Lab October 3, 1995
Number of Samples Eight (8)
Sample Type Solid
SDG Number W0751
Data Deliverable Summary

I. Introduction

On October 3, 1995, eight (8) solid samples were received by Quanterra, Richland and transferred
to Quanterra, St. Louis for chemical analysis- Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID
9491-001
9491-002
9491-003
9491-004
9491-005
9491-006
9491-007
9491-008

BHI ID
BOGNX9
BOGNY3
BOGNY4
BOGNY5
BOGNY6
BOGNY7
BOGNY8
BOGNY9

Richland ID
51003401
51003402
51003403
51003404
51003405
51003406
51003407
51003408

Matrix
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Date of Receipt
10/03/95
10/03/95
10/03/95
10/03/95
10/03/95
10/03/95
10103/95
10/03/95

019
-aZ' Z-- q7
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Q'uanterra

Bechtel Hanford Incorporated
October 26, 1995
Project Number: 550.105
SDG: W0751
Page 2

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested: ICP metals by EPA method 6010 and Arsenic, Lead, Selenium, and
Thallium by Trace. Formate, Bromide, Chloride, Fluoride, Nitrate,
Phosphate, and Sulfate by EPA method 300.0. Sulfide by EPA method
9030. Cyanide by EPA method 9010. PH by EPA method 9045.

lL Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte. Sample Duplicate analysis was performed per the protocol for the pH
analysis.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Coirol Sample, Blank Spike

,020

H-28



BH-00922
Rev. o

QeJuanterra

Bechtel Hanford Incorporated
October 26, 1995
Project Number: 550.105
SDG: W0751
Page 3

V. Comments

Percent solids was not determined for the samples in SDG W0751. Due to software
configuration, the CLP forms list solid sample result units as " dry weight" and % solids as "
100 ". The results on the forms are actually mg/Kg as is and are not corrected for percent
solids. The figure of 100 was used as percent solids for calculation purposes only and does not
represent measured solids content of the samples.

All the samples in SDG W0751 required dilution due to interelement interfdrences. The
instnmient software flagged the undiluted run with an error code indicating that an interferant,
in this case Calcium for 9491-007 and Iron for all the other samples , was interfering with the
analysis of most of the elements requested. The samples were diluted and reanalyzed without
interference errors.

The following list of elements had recoveries outside the 80%-120% range for the Matrix
Spike and Matrix Spike Duplicate.

MS MSD

Antimony 132.5 0
Cadmium 38.2 67.5
Selenium 79.8 (within range)
Silver 0 0
Vanadium 52.9 61.9
Zinc (within range) 127.9

The Relative Percent Difference for the serial dilution for Arsenic (16.5), Calcium (10.7),
Nickel (14.5) and Thallium (39.3) was greater than 10 therefore all associated data was
flagged with an "E".

The Matrix Spike recovery for the Cyanide analysis on sample 9491-001 was outside of the
suggested limits of 75-125%.

021
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Quanterra
Et.. ironmnl

Scr, ice

Bechtel Hanford Incorporated
October 26, 1995
Project Number: 550.105
SDG: W0751
Page 4

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9491-001 and it's duplicate on the Formate analysis.

In order to clarify the Formate peaks from the Fluoride peaks, the entire batch was reprinted
showing only the four minutes of run and reintegrated to even out the baseline.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9491-001 and it's duplicate on the Phosphate and Bromide
analyses.

The Matrix Spike recovery for the Fluoride, Sulfate, and Nitrate analyses on sample 9491-001
were outside of the suggested limits of 75-125% due to the spike concentration exceeding the
sample concentration by a factor of four or more.

The retention times were entered into the computer program incorrectly, so it failed to identify
the peaks on the calibration curve. The correct retention times were then entered correctly and
the data for the calibration curve was regenerated.

Samples, 9491-003, -006 and -008, were manually integrated for Fluoride to level the
baseline.

Samples, 9491-001, -001DUP, -002, -003, -007, and -008,
reduce the interfering Nitrate peak on the ion chromatogram,
limit.

were diluted for Bromide to
resulting in a higher detection
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Quanterra
Environnnnta
Sen U

Bechtel Hanford Incorporated
October 26, 1995
Project Number: 550.105
SDG: W0751
Page 5

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Project Manager
c:\\pdiec\bbydavehanw0751.ar

-#- 0P3
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Bechtel Hanford, Inc. CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST

DatM TurnDround

Caliector .Company Contact Telephone N rority

AegI&, 1d.T6 il Dae Encke 373-34/1 O Norma

Proj3ct DesigtVon Sampling Loation SAF No. .

Conarte Removal Characterzation 18-H Solr Evaporaton Basin Project V9 t-108
kse Chest No. Fild Loobook No. Method of Shipment

C A .Hand Dellvor -lnove2mnt Vehile

Shipped To 011SRte Property No. Bill of LadinalAir Bil No.
.QuSntO. eS

PossI 2re Sample eeaBeotRema;k4 Pres23vation Coo- CoTl Cool Cool None I NoneRd

Type of Container G a G P

No. of Contlnat(a) I

Special HandlIng endjor Stoloub Volume
Cool S dmpIGW to 4 Degrees Calolus " 40 (W. 60 mi. 60 mnl. 60 mi. I I Vlr 20 mi.-

/00 -5/0 C 35
SAMPLE ANALYSIS Include Anona

Se n .See Item A*ti
Sural eo Ca Sulfid] 2 elow Scan

SenMci Nu . Matrix, Date Seeim d Time Sam a BUM PIM

Sign~ilat NmesSPECIAL INJSTRUCTIONS
dItem I - Anoina -_Cf - F, Cl, 604, P04, NO2 9 N3, forma4eIand pH M

Rinuhe lyaefrime 14 -t -93 Received 61 p i *Tbt Dat- mE.e1e

MaA~~~~~w --- /0 . , n-I -%: 13-n Item 2 - G root Alpha, Glass Beta; u-234. -236, -2w at9;Gem po. s e
P inqu5whedaetimb Daeff/imne 11114 -0d

DateirTIme t.6 va a 41- vtwlaU0uniud

nquimhad By Dae /ma flcelved By L Li.-ld

Dispos ed Recyved By Title DateITIme

E AENARKDisposal Method Dlsposed By Datefrie C)



- ~Page ..X..of
Bechtel Hanford, Inc. CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST

Data Turnaround

Collector Company Conta-c Telephone Priority
Dave Encke 373-3461 Normal

Project Designation . Sampling Location SAF No.
Concrete Removal Cheractrdratlon 183-H Solar Evaporation Basin Prolect B9B-106

iee Chst No. Field Logbool No. Method of Shipment
' ff 420Hand Deliver - Government Veocle

Shipped To ~li *lte Property No. Bill of LedinglAir 1011 No.
Guenterre

Possible Sample Hazeordese erke Preservatlon Cool Cool Cool Cool None None

Type of Container (-o La A-G ha, -S a P

No. of Contalnaris) 1 i '--

Special Handling and/or Storage
Cool Samples to 4 Degrees Colelus Volume 40 m. 60 ml. 60 ml. 60 ml. -I Uter 20 ml.

lCP
Metals /003 j '/00 S5

SAMPLE ANALYSIS Include Ardon.
Super- See Item . See lItem Activity
trace 1 Below C anlde Sulfide Below Soon

Sample No. Metrix- Date Sampled Time Sampled

Rex-LI2yi D5 M9-2-%Y z .;

____ ____ Sc% I~b iA2L 107

SlgnIPril Name. SPECIAL INSTRUCTIONS
S__nPdn__Nm___Item I - Anoine - ICF .. F. Cl, S04.104. N02. N03, formatw end pH 6 S"

lRein ulehed By Datefrime /6-t-VS ReceIved By D5*.36k.b Date/ims -s cro

nv Id, y W.atSm.1 111me/// oa/;,D 10-1. Item 2 - Gross Alpha, Gross Seta: u-234, .236. -238; To-SB: Gamma Spec. SISLudg

lb in c' .. tI /dS fA4/// /O-.1-r 'i ' -M

ftC~ Daleetlme ,ff _e_~ dd . DeteIlj '

elinquished By DateIme Received fy DteTIme -L

Re tied d TirIf aets/Time

AINCE Disposal Method Disposed By Detslmso

CD~ 0
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL: I I _____I_ __

PROJECT: 1Z3-I £,ASINI bfl) DATA PACKAGE: W075 I - C

VALIDATOR: - LAB: '(tA'Y~~02 DATE: rz---1--Q I
CASE: SDS:

a Z ANALYSES PERFORMED
C CtPIGFAA 0 CIPMg 0 CLPMysnide SQ to

sW-46ACP 0 SWV846/GFAA 0 SW-846M 0 SW-US 0 0

SAMPLES/MATRIX $OG K 6Q 7C6MYZ -krdX 97'N /

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . Yes No N/A
Is a case narrative present? . . . . . . . . . . . . . . . . Yes No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . Yes No N/A

Comments: oft 0oc+ j-vA T:--

A-19 07
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WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments? .... Yes No N/A
Are initial calibrations acceptable? ............. Yes No N A")
Are ICP interference checks acceptable? . . . . . . . . . . . . Yes No N/A
Were ICV and CCV checks performed on all instruments? . . . . . Yes No N A'
Are ICV and CCV checks acceptable? . . . . . . . . . . . . . . Yes No N/A

Conments:

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? (Jes No N/A
Are ICE and CCB results acceptable? . . . . . . . . . . . . . . Yes ( N/A
Were preparation blanks analyzed? . . . . . . . . . . . . . ..No N/A
Are preparation blank results acceptable? . . . . . . . . . . . Yes ( N/A
Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes 6 NEo lI/A
Are field/trip blank results acceptable? . . . . . . . .. .. Yes No (ZA
Conments: Ee;.T% cza49ets -CtMV4. -K -tdc tAe -Pq) Thc1& ~

sxe oad R e as i? er'Y9(ht \..ccaw w btot c~
EcCc Ny% -N' -Mty!-N -+y:r -tMYA ( N"e 101ctK

Avrco-CXC' cw eg~ tAAAA "- I rot as ,roec+ed (e~Stts 4 TOL

OC(c 1 I& at0rd As ergf,&wed (tub,
5. ACCURACY
Were spike samples analyzed? . . . . . . . . . . . . . . . . No N/A
Are spike sample recoveries acceptable? . .. . . . ... Yes (jjg> N/A

Were laboratory control samples (LCS) analyzed? . . . . . . . , No N/A
Are LCS recoveries acceptable? . . . . . . . . . Yes No
Comments: () te f %n -P ect eV Ak 'b> .WO , LO 7SC) 4N m M,

owwxkfV 0v\ % rn% A2r S'iuer. Assc r Pt' 4 tsa S 9 re
rQ4 . YT). r .n s VM r C cW-Av ie. j-tV-

'z&C'S ; a ,r- *am c r L')- n-.

A-20 028
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, -4w- -rr-UUZ, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION
Were laboratory duplicates analyzed? . . . . . . . . . . . . No N/A
Are laboratory duplicate samples RPD values acceptable? . . . . Yes CEO N/A IOT )
ere ICP serial dilution samples analyzed? . . . . . . . . . . Yes No N

Are ICP serial dilution !D values acceptable? . . . . . . . . . Yes No N A >

Are field duplicate RPD values acceptable? . . . . . . . . . . . Yes No N A

Are field split RPD values acceptable? . . .. . . . . . . .. Yes No NA
Coments: l) MP> Cduz -( Si r-wk OM eve-eM4 40M0 A 7&z

-3Stt&, 4 Aljc gitgSd s s 12-2-I

~tu~xrZe4(r "Sce- ,r~ r.y,-M
cwA S iI~yL

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required?
Are duplicate injection %RSD values acceptable?
Were analytical spikes performed as required? .
Are analytical spike recoveries acceptable? . . .
Was NSA performed as required? . . . . . . . . .
Are MSA results acceptable? . . . . . . . . . . .
Coments:

. . . . . . . Yes
. . . . . . . Yes
. . . . . . . Yes.
. . . . . . . Yes
. . . . . . . Yes
. . . . . . . Yes

B. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . . ' No
Are all results supported in the raw data? . . . . . . . . . . Yes No
Are results calculated properly? . . . . . . . . . . . . . . . Yes No
Do results meet the CRDLs? . . . . . . . . . . . . . . . . .No
Coments:

A-21
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HOLDING TIME SUMMARY

SDG:NO'j % -)0, VALIDATOR: DATE: -21-C5 PAGE-LOF.. .

COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

f3C(NV3 'V 1&-02-95 rA I-1-. -4> !5 A .

-~V 140eam

KfLa
C)C

A(AL i .0a 10-02L.5 IOoi-lo-96__oN~ N

e1Gxx9 Fe. t __-_-___ _-___6
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0
w
0
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HOLDING TIME SUMMARY

SDG:475- gg VALIDATOR: _T' > DATE:I2-2-q PAGT2E:. 
COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

R0cY69, AllP 6-z-46 NA jc~tq406 NA Nc Nrz3

0 Ct6 Pe- -o-'2s 1 ,6+96 7 _ ____

iR xQ Ik ~kk tI&rol6 OA 10.-lIA-R OA ffi.
UoCJNY3

N _Y_

J I__

m

(Aa
5',

LA
-U

0
0
N

S

C
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C3,

w
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U.S. EPA - CLP

3
BLANKS

Lab Name: QUANTERRAMO_

Lab Code: ITMO_ Case No.:

Contract: 550.105

SAS No.: SDG No.: W0751

Preparation Blank Matrix (soil/water): SOIL_

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG

Initial
Calib.
Blank

Analyte (ug/L) C

Aluminum 22.3 U
Antimony 27.6 U
Arsenic 3.1 U
Barium - 0.8 t
Beryllli - B
Cadmium 2.3 t
Calcium 18.8 U
Chromiur __3.7 U
Cobalt ___4.2 U
Copper _ 3.6 t
Iron 7.8 BE
Lead 0.8 1
Magnesium 63.3
Manganese 1.5 1
Nickel 11.3_ t
Potassuli 1382.4 1
Selenium 2.6 1
Silver 6.0 1
Sodium~ 27.7 1
Thallium 4.1_ 1
Vanadium- 4.3 t
Zinc_ 1.7 1

.jlk l e cG

Continuing Calibration
Blank (ug/L)

22.3
27.6-
3.1
0.8
0.6
2.3

33.3-
3.7
4.2
3.6

21.1
0.8

63.3
1.6

11.3
1382.4-

28.0
-5.8-

4.3
1.7_

C 2

U 22.3
U 27.6-
U 3.1
U 0.8-
U 0.6-
U 2.3
B 18.8
U 3.7
U 4.2
U
B_

U 63.3
B
U -11.3
U 1382.4

2.6
6.0-

B 47.0
B -4.6
U 4.3

TI _1.7

C 3 C

22.3 U
27.6 U
3.1 U
0.8 U
0.6 B
2.3 U'

* 24.7 B
3.7 U
4.2' U
3.6 U
7.4 B1
0.8 U

63.3 U'
1.5 B

11.3 U
1382.4 U

_ 2.6 U
6.0 U

64.0 B
4.1 U
4.3 U
1.7- U

Prepa-
ration
Blank C M

2.230 U V
2.760 U P
0.310 U P

-0.109 B P-
0.060 U P
0.230 U P_

0.370 U P_
0.420 P

-: 5 3p

1.130 U P
Th28.240 U P-

0.260 U P~
0 0 U P_

- .729 B P
-1.007 B P

-24-6 c P

it IIIm! -t I
WFORM III - TiN

Cc 032

12~

AJ The4
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U.S. EPA - CLP

5A EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY

B0GNX9S
Lab Name: QUANTERRAMO Contract: 550.105 i

Lab Code: ITMO__ Case No.: SAS No.: SDG No.: W0751

Matrix (soil/water): SOIL Level (low/med): LOW

Solids for Sample: 100.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Control
Limit Spiked Sample Sample Spike

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M

Aluminum NR
Antimony_ 80-120 66.2520 55.2000 U 50.00 _q32.5 N P
Arsenic 80-120 227.1660 40.4690 200.00 93.3 P
Barium - 80-120 282.6390 87.2770 ~ 200.00 97.7 ~ P
Berylliui 80-120 5.2710 0.5370 B 5.00 94.7 - P
Cadmium 80-120 14.0400 -12.1280 B 5.00 c38.2 iN p
Calcium NF_
Chromium~ . 891.5340 979.1980~ 20.00 -438.3 - P
Cobalt ~_ 80-120 88.0300 8 37.4040 B 50.00 ~ 101.3 - P~
Copper____ 587.5840 -641.0640 _ 25.00 -213.9 -P
Iron - NR
Lead 80-120 43.5450 -3.8200 U 50.00 87.1 - P
Magnesium - NR
Manganese 5793.2440 - 6355.3080 50.00 -1124.1 - P
Nickel 524.8460 514.3310 ~ 50.00 21.0 - P
Potassli .- NR
Selenium' 80-120 159.5900 -4.2600 U 200.00 .' N P-
Silver 80-120 12.0000 -12.0000 U 5.00 0N P
Sodium _ NR
Thalliimi T- 120 188.0300 22.4510 200.00 82.8 - P
Vanadium_ 80-120 26.4720 - 8.6000 U 50.00 ( 52.9 N P
Zinc- 80-120 198.8040 143.9610 50.00 109.7 P_

All '5xwxples fCvGe -LS.cwk 9uX\eI
Comments: -

FORM V (Part 1) - IN SW-846

.4-644- fl 3 3
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U.S. EPA - CLP

6A
MATRIX SPIKE DUPLICATES

Lab Name: QUANTERRA MO

Lab Code: ITMO Case No.:

EPA SAMPLE NO.

BOGNX9SD

Contract: 550.105

SAS No.: SDG No.: W0751

Level (low/med): LOWMatrix (soil/water) : SOIL

% Solids: 100.0

Percent recoveries:

Analyte

- Sb
As
Ba

-Be-
Cd
Ca-

_Cr
Co -

__Cu-
Fe-
Pb
Mg
Mn

_Ni
_K

Se
Ag
Na
Tl
-V

_Zn-

Control
Limit

_20 _
20%
20%-
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%

Matrix
Spike (S)

132.50
93.30
97.70
94.70
38.20

101.30

79.90

79.80
0.00-

82.80
52.90

109.70

Matrix Spike
Duplicate (SD)

0.00
96.60

108.10
96.80
67.50-

91.80

84.00

83 .80
0.00

84.50
61.90

127.90_

Ait m cj, -{h; tksbG axye q'ss.clc4 a*& osfq ccus -a ifNvtL
FORM VI - IN

H-44
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3.5
10.1
2.2~

9.8

-5.0

4.9-

2.0
15.7 
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MEMORANDUM

TO: 183-H BASIN D&D SURFACE REMOVAL CHARACTERIZATION December 22,1995
Project QA Record

FR: Thomas Stapp, Golder Associates Inc.

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0751-QES (943-1610.112 751GEN.HBS)

INTRODUCTION

This memo presents the results of data validation for the analyses indicated below on
data package W0751-QES prepared by Quanterra Environmental Services. Sample
information is provided in the following table.

SAMPLE ID COMMENS ANALYSIS MEDIA

BOGNX9 LNORGANICS DRUM SOLID
BOGNY3 DRUM SOLID
BOGNY4 SEE ATTACHMENT 4 DRUM SOLID
BOGNY5 DRUM SOLID
BOGNY6 DRUM SOLID
BOGNY7 DRUM SOLID
BOGNYS DRUM SOLID
BOGNY9 DRUM SOLID

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide
the following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met, with the exception of those deficiencies
indicated below.

Accuracy. Goals for accuracy were met.

Detection Limits. Detection limit goals are not specified for solid and soil matrices for
the requested analyses, however qualification is not applied for this data quality objective.

Completeness. The data package was complete for all requested analyses. Eight samples
were validated in this data package with a total of eighty-eight determinations reported,

0301
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Data Packae ID: W0751-OES Analysis: GENERAL CHEMISTRY

eighty of which were deemed valid. This results in a completeness of 91%, which meets
the 90% objective of the work plan.

MAJOR DEFICIENCIES

The following major deficiency was identified during data validation which required
qualification of data as unusable.

Holdine Time

The holding time for ortho-phosphate analysis exceeded the limit by a factor
of two, qualifying associated non-detect results as rejected (UR). Attachments
2 and 5 provide a summary of the samples affected, data qualifications
applied and supporting documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Holding Time

The holding time for pH, nitrite, and nitrate analyses exceeded the limit by a
factor of two, qualifying associated results as estimated (J). Attachments 2
and 5 provide a summary of the samples affected, data qualifications applied
and supporting documentation.

Laboratory Duplicates

Formate duplicate analysis relative percent difference was unacceptable.
Attachments 2 and 5 provide a summary of the samples affected, data
qualifications applied and supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002,
Rev. 2, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0,
September 7, 1994; Westinghouse Hanford Company, Richland, Washington.
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WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for 4ecision making pwpses ;-

UJ - Indicates the constituent was apalyzpd forandenot detected. Due to a minor quality
control deficiency identified durigh44 A4t lidatfiQtthe concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be c6nsidered usable for decision making purposes.

BJ - Indicates the constituent was.anklyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency-identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

004
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DATA QUALIFICATION SUMMARY
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SDG: WO7SI-QES VAUDATOR: T.Stapp DATE: 12-20-95 PAGE I OF 1

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

FORMATE J ALL SAMPLES LAB DUPUCATE RPD
EXCEEDS 35%

NITRITE ALL SAMPLES HOLDING TIME IS
EXCEEDED BY >2 TIMES
THE UMIT

NITRATE A SAKS>S fOLDING TIME IS
.EXCEEDED BY >2 TIMES

THE UMIT

ORTHO-PHOSPHATE -z ALLAAPLES HOLDING TIME IS
EXCEEDED BY >2 TIMES
THE LIMIT

pH J ALL SAMPLES HOLDING TIME IS
EXCEEDED BY <2 TIMES
THE LlMrT
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The decimal places shown do not reflect the precision reported by the laboratory. UctLe A 1

OD-

00
\0
')

Validated Data Sum ary, Data Package: W0751-QES
Sample # BOGNX9 BOGNY3 BOGNY4 BOGNYS BOGNY6 BOGNY7 BOGNY8
Date 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95
Location
Depth
Type Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid
Comments

Parameter Units Results Q Results Q Results Q Results Q Results Q Results Q Results Q
N03-N UG/G 299 j 910 J 262 J 204 j 239 J 43.2 J 535 J
N02-N UC/G 3.28 j 3.61 .. J 5.18 J I I 1.1 1 0.91 j 177 I

ORTHO-P04 UG/G 4.96 UR 4.54 UR 4.83 UR 4.93 UR 5 UR 4.34 UR 5 UR
S04 UG/G 1010 570 247 144 165 433 745

CL UG/G 30.3 10.2 54.8 3.96 4.3 6.07 60.2 -
P UG/G 22,1 22.9 27.1 38.6 42.7 4.68 18.5

BR UG/G 24.8 U 22.7 U 4.83 U 2.47 U 2.5 U 2.17 U 12.5 U
pH pH 10.92 j 10.92 J 11.35 j 10.51 J 10.57 1 11.56 I 11.76 j

SULFIDE UG/G 43.9 49.8 37.8 38.2 38.3 44 10.2 U
FORMATE UG/G 19.4 j 50.4 j 24.7 J 10.1 j 10.3 1 42 J . 51.2

CN DC/G 1.44 1.25 1.51 0.56 0.5 U 0.53 1.01
(A
-a



Validated Data Summary, Data Package: W0751-QES
Sample # . BOGNY9
Date 10/'95
Location
Depth
Type Drum Solid
Comments

Parameter Units Results Q
N03-N UG/G 442
N02-N UG/C 1.9 J

ORTHO-I04 UC/C 4.63 UR
S04 UGS/G 134

CL UG/G 13.4
F UG/C 3.34

DR UG/G 11.6 U
pH pH 11.97

SULFIDE UG/C 41.7
FORMATE UG/C 15.2

CN UG/G 1.79
The decimal places shown do not reflect the precision reported by the laboratory.

lQYA q G~
00

0

00
0
~0
t')
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QOterra-Richiand
P.D. Box 1970
RichLand, WA 99352

Project: 550.105

CAS NuMber

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

Sltank Sapie
Name

OrBLK80428-2A

0CBLK80421-2A

0CBL180428-2A

0CBLZ80428-2A

0C0L380428-2A

0CBtfL0428-2A

OCBLKtC42S-2A

0COLKS0428-28

CBLK80428-28

QCBL80428-2A

CELK80428-28

QOCLX80428-2A

OtL380428-29

Qjjjuanterra

SLpLe Date 10/02/95
Receipt Date : 10/03/95
Report Date : 10/17/95

Prep. Anays"
Date Date

10/12/95 10/12/95

10/12/95

10/12/95

10/12195

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/9

10/12/95

10/12/9

10/12/95

10/13/95

10/13/95

10/12/95

10/13/95

10/12/95

10/13/95

ResuLt

299

266

0

910

262

204

239

43.2

55

442

020

0.20

100

100

Unit

UG/G

UG/G

%REC

UG/G

UG/G

UG/G
UC/G
UG/G

UGIG

UG/G
UG/G

UG/G

%REC
%REC

Qua-u..

-3

3-
T

U

U

Detection
Limit Dit.

9.92 50
9.96 50

50

36.3 200

9-45 50

9.86 50

9.99 50

3.47 20

20.0 100

185 100

0.20 1

0.20 1

I

C-04

(6t~0 F

H-59

-Category: Nitrate
Method: EPA 300.0
Matrix: SOLID

Ctient
10

BOGMX9

900119

80G119

81GN14

8006MY

cGnY7

S00GY9

MA

NA

NA

MA

Quanterra
ID

9491-001

9491-0010UP

9491-OOINS

9491-002

9491-003

9491-004

9491-005

9491-006

9491-007

9491-008

OCBLKB0428-2A

0ceLXS0428-23

QCLCSS042S-ZA
QCLCZsO42-23B

AnaLyte

Nitrate-N

Nitrate-N

Nitrate-

Nitrate-N

Nitrate-N

Nitrate-H

Nitrate-N

Nitrate-N

Nitrate-N

Nitrate-N

Nitrate-N

Nitrate-M

Nitrate-N

Nitrate-N
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Puanterra
Quanterra-Richtwnd

* P.O. ax 1970
Richla, VA 99M52

Project: 550.105
tgory: Nitrite
Kethod: EPA 300.0
Natrix: SnLin

Simple Date a 10/02/95
Recipt Date: 10/03/95
Report bat. 10/17/95

cLient Quanterra BLast SapLe Prep. Anatysn Dettetimn
ID ID Anatyte CAs Ns aer Nae Date Date ResuLt Unit talt. Limit Dit.

80GMX9 9491-001 Nitrite-N 14797-65-0 OCLKfl42-2A 10/12/95 10/12/95 3.28 UG/G 0.20 1

SOGU9 9491-001UP nitrite- 14797-65-0 0CBLX1428-2A 10/12/95 10/12/95 2.81 UG/G 0.20 1

=L 10428-2A

0C3Lfl0428-ZA

CuLr0428-ZA

aCSLX042t-ZA

0CRLK80428-2A
CBLKS0428-2ZA

OCOLK10428-28

=c81r80428-25

0CCtKS0428-ZA

QCBLKS0428-2B

CCBLK0428-2A
OCELXS0428-213

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95 66 ZNEC

10/12/95 3.61 UG/G

10/12/95 .5.18 UG/G

10/12/95 1.00 UG/G

10/12/95 1.10 UG/G

10/12/95 0.91 UG/G

10/13/95 177 UG/G

10/13/95 1.90 UG/G
10/12/95 0.20 UG/G

10/13/95 0,20 US/G

10/12/95 106 !EC

10/13/95 102 %REC

7
-

T

.-
r
UU

0.18

0.39

0.20

0.20

0.17

20.0

0.93

0.20

0.20

S

2

1

1

100

5

1

1

(

01-i

BCG0119

BOGUS
800gY6

EDGUY8

NA
NA

UA

NA

9491-DOINS

9491-002

9491-003

9491-004

9491-005

9491-006

9491-007

9491-008

0CSLXS0428-2A
0CSLXS0428-28

0CLCS80428-2A

OCLCS80428-29

Nitrite-N

Nitrite-N

Nitrite-M

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14797-65-0

14777-65-0

14797-65-0

14797-65-0

14797-65-0

SCa

-tI6

H-60
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*Category: Orthophosphate
Method: EPA 300.0
Matrix: SOLID

Ouanterra-Riehlwnd
P.D. aox 1970
RichL., WA 99352

Project: 550.105

Puanterra
Env~oameW

SampLe Date 10/02/95
Receipt Date : 10/03/95
Report Date : 10/17/95

Clent uanterr. Blak Sapte Prep. AnaLyses Detection
ID ID Anatyte CAS Maber Name Date D Date Result Unit OwL. Limit DI.

9491-001

9491-001UP

9491-00lMS

9491-002

9491-003

9491-004

9491-005

9491-006

9491-007

9491-008

OCSLK80428-2A

CBLX80428-2B

oCLCS80428-2A

OCLCS$0428-2B

0rtho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

1426544-t

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

14265-44-2

QCGLZO428-2A

at2m s428-2A

CSLKS042-2A

QCBLKB042-2A

Om=U0428-2A

0cBLt80428-2A

oCSLKSO428-2A

CBLXSO428-2A

0cMLK30428-26

0cLKB0428-2B

0C3LX0428-2A

0CBLK80428-2B

QC8LK80428-ZA

aceLff428-28

10/12/95

10/WI/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12195

10/12/95

10/12/95

10/12/95

10/12/95

10/1Z/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/13/95

10/13/95

10/12/95

10/13/95

10/12/95

10/13/95

4." UG/G

4.98 UG/G
108 %REC

4.54 UG/G
4.83 Ur/C

4.93 UG/G

5.00 UG./G

4.34 UG/G

5.00 UG/G

4.63 UG/G
5.00 UG/G
5.00 UG/G

103 tREC

97 XREC

UR

uR

Uk

up,

UR
UR

UR

UR
u R

u

4.9 1

4.54 1

4.83 1

4.93 1

5.00 1

4.34 1

5.00 1

4.63 1

5.00 1

5.00 1

0R-12

0 12

H-61

BOGMX9

BOOn
Boom,

BOGNT4

BOGOM

30G1Y7

10GY9

RA

NA
KA

MA
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tuanterra-RichlaMd
P.O. Box 1970
Richland, UA 99352

Project: 550.105
'Category: SULFATE

Methiod: EPA 300.0
Matrix: SOLID

Quanterra

SmapLe Date : 10/02/95
Receipt Date : 10/03/95
Report Date : 10/17/95

Prep. AnaLyses
Date Date

10/12/95

10/12/95

10/12/95

10/12/95
10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/1Z/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/13/9g

10/13/95

10/12/95

10/13/95

10/12/95

10/13/95

Result

1010

1000

0

570

247

144

165

433

7.5

134

5.00

5.00

93

92

Unit

UG/

UJ/G
UREC

UG/G
UG/G

US/CG

UG/C

uG/G
UG/G

UG/G

UG/G

UG/C

%REC

UEC

Detection
Quat. Limit Dit.

-49.6 10
49.8 10

45.4 10

9.65 2

4.93 1

5.00 I

86.7 20

25.0 5

4.63 1
U 5.00 1

U 5.00 1

-21

013
H-62

Client
ID

300FX9

u-fl

SOGUY3

BOGRY4

80GY6

MA

RA

MA

KA

Quanterre
ID

9491-001D

9491-01DuP

9491-001i

94914-02

9491-003

9491-004

9491-005

9491-006

9491-007

9491-008

0CBLX80428-2A
0C0LK8042-2

QCLCS80428-2A

CCLC0428-2B

AnaLyte

SuLfate

SuLfate.

Sulfate

Sulfate

Sulfate

Sulfate

Sulfate

Sulfate

Sulfate

Sulfate

Sulfate

Sulfate

Sulfate

Sulfate

CAS Wiber

14808-79-8

14808-79-8

14808-79-8

148308-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

Blank Sample
Rome

QCBLKBa42n-2A
QCBL3=028-2A
0CBLK042-2A

0CBLKS0428-ZA

GCOLK*428-2A

0C8LK80428-ZA

0C31180428-2A

0QCLK80428-2B

OCt 180428-23

QCBLKS0428-2A

QCBLK80428-2B

OCSI.80428-2A

QC8L80428-2B

v.TK- -, ZZrqt, I
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Quanterra-ftichtand
P.D. Box 1970
Richland, WA 99352

Project: 550.105
'Category: CHLORIDE

Kethod: EPA 300.0
Matrix: SLID

U/uanterra
Sam=r

Sample Date : 10/02/95
Receipt Date : 10/03/95
Report Date : 10/17/95

Client Qunterra Blank Sample Prep. Analyses Detection
10 ID Anatyte CAS Mtsamer Name Date Date ResuLt Unit Qual. Limit Dit.

9491-001 Chi Id a 16887-00-6 oCBLK f.-A 10/12/95 10/12/95 t0.3 ift. 1 1 -80GNX9

Gommn

BOGNY4

SOGXY6

800UY7

BOGNY8

B00GY9

NA
KA

NA
NA

9491-001DUP

9491-001NS

9491-002

9491-003

9491-004

9491-005

9491-006

9491-007

9491-008

QCBLK80428-2A
QC8LKaO428-23

QCLCS0428-2A
QCLC80428-2a

orie
ChLoride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

16887-00-6

16887-00-6

16187-00-6

16387-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

16887-00-6

OCSL8SO42E-2A

OcLKhC42l-2A

QCSL8042-2A

cBL80428-2A

0CBLK80428-2A

0c3Lx80428-2A

oCsO.30428-2A

QCBLX80428-2B

OCSLKB0428-28

QCsLX80428-2A

QCBLK80428-28

0C8L80428-2A

QCRLK80428-28

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95
10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95
10/12/95

10/12/95
10/12/95

10/12/95
10/12/95

10/12/95

10/13/95

10/13/95

10/12/95

10/13/95

10/12/95

10/13/95

25.7 UG/G

93 =RC

10.2 UG/G

54.8 UG/G

3-96 UG/G

4.30 UG/G

6.07 UG/G

66.2 U1/G

13.4 UG/G

2.00 UG/G
2.00 UG/G

98 XREC

98 %REC

1.99

2

2

5

5

1.81

3.86

1.97

2.00

1.73
10.0

9.27

2.00

2.00

U

U

A*

014

H-63



tuanterre-RichLand
P.O. Sox 1970
RichL.nd, VA 99352

Project: 550.105
Category: FLUORIDE

Method: EPA 300.0
Matrix: SOLID

BHI-00922
Rev. 0

Quanterra
Saneno

Sample Date : 10/02/9M
Receipt Date : 10/03/95
Report Date : 10/17/95

Prep. Analyses
Date Date

10/12/95 10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/9

10/12/9

10/12/95

10/12/9

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/13/95

10/13/95

10/13/95
10/12/95

10/13/95

10/12/95

10/13/95

Result

22.1

23.2

160

22.9

27.1

38.6

42.7

4.68

18.5

3.34

1.00

1.00

97

95

unit

UG/G

UG/G

SREC

UG/G

UG/G

UG/A

UG/G

UG/G

UG/G
UG/G
UG/G

UG/G

XREC

%REC

Detection
Qual. Limit pit.

-Y .9.92 10

9.96 10

5

9.07 10

1.93 2

0.99 1

1.00 1

1.73 2

5.00

4.63 5
U 1.00 1

u 1.00 1
12-4-45 1

.1~2

015

ID

Wan

800A96BOa??

Boan

80Gn

ROGNTS

RM

S0GNY7

WA

MA

VA

MA

Quanterra
ID

9491-001

9491-001DW

9491-COIKS

9491-002

9491-003

9491-004

9491-005

9491- 006

9491-007

9491-008

0CELKS0428-2A
OCOLK80428-23B

QCLCS80428-2A
OCLCS80428-26

Analyte

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

CAS Ueer

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-45-8

16984-48-8

16984-48-8

Bat Sample
Name

0CBLK80428-2A

oC&LtSO428-2A

OCBLK428-2A

Q0cLrs428-2A

0CBLK80428-2A

QCSLK80428-2A

CCBLKB0428-2A

QCLXB0428-28

QCGL80428-28

QCBLK=242Z-28

QCBLK80428-2A

0CBLK80428-2B
0CLK80428-2A
QCBLK80428-26
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Otantera-RIchland
P.O. Box 1970
Richland, WA 99352

Project: 550.105
Bromide EPA 300.0
EPA 300.0
SOLID

AnaLyte

Brmide

Bromide

Bromide

Bromide

Bromide

Brmide

Bromide

Broide

Bromide

Bromide

Bromide

Bremide

Bromide

Bromide

CAS Mtuber

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

24959-67-9

Blank Sample
Mame

QCBLS0428-2A

acru"28'N-2A
0QCLK80428-2A

CSLXEB0428-2A

QCMLt80428-2A

mcLKs428-2A

OCBLXS428-2A

0CBLX80428-2A

OCBLK8042B-28

QcL20428-2A

0CLKS0428-26

QCBLKS0428-2A

OCELK80428-2a

Quanterra

Sawple Date : 10/02/95
Receipt Date : 10/03/95
Report Date 10/17/95

Prep. Analyses
Date Date

10/12/95
10/12/95

10/12/M

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/12/95

10/13/95

10/13/95

10/12/95

10/13/95

10/12/95

10/13/95

ResuLt unit

24.8 UG/G

24.9 UG/O
110 %REC

22.7 UG/G

4.83 UG/G
2.47 UG/G

2.50 UG/G

2.17 UG/G

12.5 UG/G
11.6 UG/G

z.50 UO/G

2.5Q UG/G

99 %REC
98 XREC

am -

U

U

U

U

U

I

U

U

U

U

Detection
Limit

24.8

24.9

22.7

4.83

2.47

2.50

2.17

12.5

11.6

2.50

2.50

Category:
Method:
Matrix:

Cient
ID

TO-GNX9

B0GK9

800c93

30GRY6

SOGNYX
BOUT?4

BOUTS5

SOGY9

NA
NA
XA

KA

Quanterra

9491-001

9491-001DUP

9491-OIMS

9491-002

9491-003

9491-004

9491-005

9491-006

9491-007

9491-008

0CBLX80428-2A

0CSLK80428-2B

Q0LCS8O428-2A

OCLCS80428-2B

Oil.-

10

1o

5

10

2

1

1

1

5

5

1
1
1
1

016
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QOtnterr*-Richtand
P.O. Box 1970
RichLand, WA 99352

Project: 550.105
Sulfide EPA 9030
EPA 9030

matrix: SOLID

ugj'uanterra

Staple Date 10/02/95
Receipt Date : 10/03/95
Report Date 10/17/95

Quanterra
ID

9491-001

9491-001DUP

9491-001NS

9491-002

9491-003

9491-004

9491-005

9491-006

9491-007

9491-008

0CBL179927-1

Anlyte

Sulfide

Sulfide

Sutfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

Sulfide

SuLfide

QCLCS79927-1 SuLfide

CAS Amber

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

BLak Seipe
Name

QCBL1/9927-1
QCRLX79927-1

QCBLX79927-1

4CBLK79927-1

QCBLK79927-1
QCmLx79927-1

QCLK79927-1

QCBLK79927-1

0CBLK79927-1

0CaLK79927-1

CCBLK79927-1

18496-25-8 QCBLK79927-1

Prep. AnaLyses
Date Date

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/9

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95 10/09/95

01 8

R-67

Category:
Method:

Client
10

80GX9

BOGnY4

BOGMYS

BOGHY6

BOGMY7
OGMYwS

50GY9

hA

MA

Result Unit

43.9 UG/G
45.1 UG/G

117 %REC

49.8 UG/G
37-3 UG/G

38.2 UG/G

38.3 UG/G
44.0 UG/G
10.2 u2/G

41.7 UG/G

10.6 US/G
107 UREC

amL.

U

U

Detectian
Limit

10.4

10.0

10.4

10.1

10.1

10.1

10.3

10.2

10.0

10.6

Oil.

-1

1

1

I
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Categorr Cyanide EPA 9010
Method: EPA 9010
matrix SLID

Qusnterra-Richland
P.O. Box 1970
Richland, UA 99352

Project: 550.105

utganterra

Sample Date : 10/02/95
Receipt Date : 10/03/95
Report Date : 10/17/95

Clicit ttanterra Blank Smte Prep. Analyses Detection
Im ID AnaLyte CAS Usuber Ma Date Date Result Utit Giat. Limit oil.

71-z QCLXW79945-1 10UfW/95

57-12-5 OCLK79945-1 10/09/95

57-12-5 QCL79945-1 10/09/95

57-12-5 CCBLK79P45-1 10/09/95

57-12-Si. C8L79945-1 10/09/95

57-4-$ CLK7945-1 10/09/95

57-A O: LX77S-I . 10/09/95

57-12-5 C2LK79945-1 10/09/95

57-12-5 CBLK79945-1 10/09/95

57-12-5 QCBLZ7994S-1 10/09/95

57-12-5 0C2L79945-1 10/09/95

lu/11/95

10/11/95

10/11/95

10/11/95

10/11/95

11Y95

10/11/95

10/11/95

10/11/95
10/11/95

10/11/95

10/11/95

1.4 UWG/G

1.30 UM/G

69 WLEC

1.25 Ut/G

1.51 IG/

0.56 UG/G

0.50 UG/G

0.53 UG/

1.01 UG/G

1.79 UG/G

0.50 UG/G

96 ZREC

0.50

0.49

0.50

0.50

0.50

0.50

0.50

0.49

0.49

0.50

U

U

0 2 0
H-69

9491-0U1

9491-001DUP

9491-OOiNS

9491-002

9491-003

9491-004

9491-005

9491-006

9491-007

9491-008

QCBLK79945-1

QCLCS7994S-1

80CMK9

BOGY4

BOUTS

BOGN7

NA
NA

cyanide

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

1

1

-lfi
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Cl3uanterra
Emimmeneai

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352

October 26, 1995

Attention: Joan Kessner

,3.,67agq

RECEIVED S
Data

LogIn

Project number 550.105
Date Received by Lab October 3, 1995
Number of Samples Eight (8)
Sample Type : Solid
SDG Number : W0751
Data Deliverable : Summary

1. Introduction

On October 3, 1995, eight (8) solid samples were received by Quanterra, Richland and transferred
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID
9491-001
9491-002
9491-003
9491-004
9491-005
9491-006
9491-007
9491-008

BHI ID
BOGNX9
BOGNY3
BOGNY4
BOGNY5
BOGNY6
BOGNY7
BOGNY8
BOGNY9

Richland ID
51003401
51003402
51003403
51003404
51003405
51003406
51003407
51003408

Matrix
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Date of Receipt
10/03/95
10/03/95
10/03/95
10/03/95
10/03/95
10/03/95
10/03/95
10/03/95

022
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EJJAuanterra
Ernromenral

S~nvCCS

Bechtel Hanford Incorporated
October 26, 1995
Project Number: 550.105
SDG: W0751
Page 2

II. Analytical Results/ Methodology

The analytical results for this report are presented' by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested: ICP metals by EPA method 6010 and Arsenic, Lead, Selenium, and
Thallium by Trace. Formate, Bromide, Chloride, Fluoride, Njitrate,
Phosphate, and Sulfate by EPA method 300.0. Sulfide by EPA method
9030. Cyanide by EPA method 9010. PH by EPA method 9045.

III. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte. Sample Duplicate analysis was performed per the protocol for the pH
analysis.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

023
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APuanterra
Enirnmemal

Bechtel Hanford Incorporated
October 26, 1995
Project Number: 550.105
SDG: W0751
Page 3

V. Comments

Percent solids was not determined for the samples in SDG W0751. Due to software
configuration, the CLP forms list solid sample result units as " dry weight" and % solids as.
100 ". The results on the forms are actually mg/Kg as is and are not corrected for percent
solids. The figure of 100 was used as percent solids for calculation purposes only and does not
represent measured solids content of the samples.

All the samples in SDG W0751 required dilution due to interelement interferences. The
instrument software flagged the undiluted run with an error code indicating that an interferant,
in this case Calcium for 9491-007 and Iron for all the other samples , was interfering with the
analysis of most of the elements requested. The samples were diluted and reanalyzed without
interference errors.

The following list of elements had recoveries outside the 80%-120% range for the Matrix
Spike and Matrix Spike Duplicate.

MS MSD

Antimony 132.5 0
Cadmium 38.2 67.5
Selenium 79.8 (within range)
Silver 0 0
Vanadium 52.9 61.9
Zinc (within range) 127.9

The Relative Percent Difference for the. serial dilution for Arsenic (16.5), Calcium (10.7),
Nickel (14.5) and Thallium (39.3) was greater than 10 therefore all associated data was
flagged with an "E".

The Matrix Spike recovery for the Cyanide analysis on sample 9491-001 was outside of the
suggested limits of 75-125%.

024

H-75



BHI-00922
Rev. 0

Q uanterra
Enminnmental'
smices

Bechtel Hanford Incorporated
October 26, 1995
Project Number: 550.105
SDG: W0751
Page 4

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9491-001 and it's duplicate on the Formate analysis.

In order to clarify the Formate peaks from the Fluoride peaks, the entire batch was reprinted
showing only the four minutes of run and reintegrated to even out the baseline.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9491-001 and it's duplicate on the Phosphate and Bromide
analyses.

The Matrix Spike recovery for the Fluoride, Sulfate, and Nitrate analyses on sample 9491-001
were outside of the suggested limits of 75-125% due to the spike concentration exceeding the
sample concentration by a factor of four or more.

The retention times were entered into the computer program incorrectly, so it failed to identify
the peaks on the calibration curve. The correct retention times were then entered correctly and
the data for the calibration curve was regenerated.

Samples, 9491-003, -006 and -008, were manually integrated for Fluoride to level the
baseline.

Samples, 9491-001, -QOlDUP, -002, -003, -007, and -008, were diluted for Bromide to
reduce the interfering Nitrate peak on the ion chromatogram, resulting in a higher detection
limit.

025
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Gjuanterra
s MInwnM

Bechtel Hanford Incorporated
October 26, 1995
Project Number: 550.105
SDG: W0751
Page 5

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signamre.

H.d W-P'rce
Project Manager
eA\priceS\abbydavehanw075l.nar

026
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Doctel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST P
Onto Turnaround

Collector Company Contact Telephone t Prnority
O Acu' Samlin/gA Loato Dave Encke 373-3481 Normal

Project Designation Sampling Location SAP No.
Concrete Removal Characterization 183-H Solar Evaporation Basin Prolect B95-106

Ice Chest No. Field Lotbook No. Method of Shipment
Hand Deliver - Government Vehicle

Shipped To Oflsite Property No. Bill of Lading/Air Bill No.
Quanteira 4114-

Possible Sample Haards/Remarks Preservation Cool Cool Cool Cool None None

Type of Container , G A-G G G:- G P
No. of Container(s)

Special Handlina and/or Storage
Cool Samples to 4 Degrees Celsius Volume 40 mi. 60 mI. 80 ml. 60 nil. I Liter 20 mi.

Mtal l 5/0 35
SAMPLE ANALYSIS Inciude Anions

so. an See Item Activity
1_ _ 11_ _ trac 1 elow Cyanid Sulfide 2 Below Seen

Sample No. Matrix- Date Sampled Time Sampled a __ I w -g s

CHANO OSS NStoniPdnt Names - SPECIAL.INSTRUCTioNS Mat t
_ Item I - Anoins - CF--, C, S04 P04, NO2 N403, format. .nd pH a i I -

Relinrished By Deteflime i4*735 Received 6y D ES'abk. Detefinme SE *Sedimrni
n eMa/te /im --- /50 0--- 22C. mUS$- "7e hem 2 -Gross Alpha, Grose Beta; tr-234, -235, -23B; To-SB; Gamma 8 pse. 0t84Wg

Relinquished B .* LA Date/Time g:4 dC DulofTlm W//rat
Ane 3 04-t;A AAr3

DetejTime .K-1IC- .e)ved 1 // /

Relinquished By Date/Time Received By Date/024e -- er Vi I t vI

3LAB0O1ATORY 1ReceIved By Title Date/TIme

SfEnTIfN -ae PCA ISRCIN

F nAsadPL OatdDisposed By DatI-ima
DA 

-M

ataSitdD. Iaad

00

6A

CD
C
0

w

0
0
\0



Bechtel Hanford. Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Date Turnaround

X Proooty
Collector Company Contact Telephone Norml

Dave Encke 373-3461
Project Designatlon Sampling Location SAP No.

Concrete Removal Chl.reterizetlon 183-H Solar Evaporation Besin Protect 896-106
ice Cheat No. Flaid Logbook No. Method of Shipment

Hand Deliver - Government Vhilet.
Shipped To Olleite Property No. Bill of Lading/Air Bill No.

Quanterrm
Possible Sample Hetarde.Remarks Preservation Cool Cool Coot ool Non. Non.

Type of Container Ao 4I.G I G t G a P

No. of Container(l

Special Handling and/or Storep Volume
Cool Semples to 4 Denres Celsius 40 mi. 60 mI. 60 ml. 60 mi. t iter 20 mi.

Motals 4o 3 //co
SAMPLE ANALYSIS Include Anton

Super. Sea Ila, Sea Item Actiiy
-trace I Below Cyanide Sulfide 2 Below IScottn

Sample No. Matrix- Date Sampted Time Sampled >

____ ____ Srcs I OI$ /oo Ioo(

SignPrint Names SPECIAL INSTRUCTIONS Mte-
- Item 1 - Anoine - ICF .. F. Cl, S04. P04, N02, NO3, formate end pH a - sol

Ralinqu shedDv Date/rime /O-Z-9. ReceivednByatatlz Dete1T1ie W Sdmn
/ /-/ '.- -- -lob Item 2 - Gross Alpha. Groes Beta; u-234, -236, -238; To-S9; Gamma Speo. "L : Swds

ql inqu:d By hjL.J. jIte/Time (tro Ne Date/Time //q0 W Wts
&j,). tfl to .'4 /4O&' .4/4//,,s /6.:i-r - 2-c ~A *AM

A q DalefTime Rf/ 10 d 8 Datafl.

allnquishadBy Deterim. Received By Detafim, I,. WOtLkd

A11ATR ReceivedBy Title ' Dats/Time

aA Method Disposed By Dateiime
plSPO5|TPo

0

N
t)0

00
0
'0
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DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION A B - D E

LEVEL:

PROJECT: /60 -iR Z (i4SIN W1 DATA- PACKAGE: W0761-G)ES
VALIDATOR: LAB: L)aoLASeC(... DATE: J .--- 9C.
CASE: SDG:

ANALYSES PERFORMED

A..nC 0Toe OTOX DO 4t1.1 O andGe... r.,i

o Ammtne. 0 SOD/cot 0 Clodd. 0 C cmvent-VI |Np. . . 0 NO,/MO,

o suaeE. oms 0 ina . V 4.-$Qi e 1 ('.....V.U
0 0 0 0 0 0

SAMPLES/MATRIX tO 6)(C 2(3WN\g lfl\&.Y. rc,'N V;

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . Yes No N/A
Is a case narrative present? . . . . . . . . . . . . . . . . Ye No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . Yes N/A
tomments: P14 m- n Pkv . KAi r02 k4tsasc niik

a fdvibye. C'. Cv ro2, 40S-C O Ok cl
ftku ,rm~~.I-: gu fIAfi re (P C&AA~d h/\nv-PrGee E &uI+

0prpc1 ;aI~efd \ ebeci (Uk> See 14o1ditie oy(R h.

A.a3-

03Q
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WHC-SD-EN-SPP-002. Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION
Was initial calibration performed for all applicable analyses? Yes No N A

Are initial calibration results acceptable? . . . . . . . . . . Yes No N/A

Was a calibration check performed for all applicable analyses? Yes No N/A
Are calibration check results acceptable? . . . . . . . . . . . Yes No N/A
Coments:

4. BLANKS

Were laboratory blanks analyzed? . . . . . . . . . . . . . . No N/A

Are laboratory blank results acceptable? . . . . . . . . . . Yes No N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes O) N/A
Are field/trip blank results acceptable? . . . . . . . . . . . Yes No /A

Comments:

5. ACCURACY

Were spike samples analyzed at the required frequency? . . .QNo N/A

Are spike recoveries acceptable' . . . T.E,. . . . . . . . Yes QiW N/A
Were LCS analyses performed at the required frequency? . . . Q es . No N/A
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . No N/A
Comments: fluci& I f\+i vnpte trie awJ % e W\ Q c I e nfn se Te

c~~~~~c(iu, fli i&WC Lcil rhA4 u cia Quiclelkts Sic

6. PRECISION
Were laboratory duplicate samples analyzed

at the required frequency? . . . . . . . . . . . . . iQ No N/A
Are laboratory duplicate sample RPD values acceptable? .. . . Yes ( __NA t'CTE®)
Are field duplicate RPD values acceptable? . . . . . . . . . . Yes No ( NrA
Are field split RPD values acceptable? . . . . . . . . . . . . Yes No ( ___

A3U
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WHC-SD-EN-SPP-OO2, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments: 61> Ecarctye R tp is '> 3 ', cvrcL > %-zoRni a ld
m <4oa-q Sawp a -Pfsjr k Q o1i- r

7. ANALYTE QUANTITATION
Was analyte quantitation performed properly? . . . . . . . . . Yes

Comments: RZtn dax r vvceu nbe A&A +IAc \ukA -

?w-, v .Onk <4 /@ ev 0. D \J Qyv@teI -

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . C2 No N/A
Are results supported in the raw data? . . . . . . . . . . . . Yes No

Are results calculated properly? . . . . . . . . . . . . . . . Yes No
Do results meet the CRDLs? . . . . . . . . . ... . . . . . Yes No
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MEMORANDUM

TO: 183-H Basin D&D, Surface Removal Characterization Project QA Record

FR: Tom Stapp, Golder Associates Inc.

December 27, 1995

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0751-QES (943-1610.112 751RAD.HBS)

INTRODUCTiON

This memo presents the results of data validation for the analysis specified below on data package
W0751-QES prepared by Quanterra Environmental Services. Sample information is provided in
the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA

BOGNX9 RADIOCHEMISTRY DRUM SOLID
BOGNY3 DRUM SOLID
BOGNY4 SEE ATTACHMENT 4 DRUM SOLID
BOGNY5 DRUM SOLID
BOGNY6 DRUM SOLID
BOGNY7 DRUM SOLID
BOGNYS DRUM SOLID
BOGNY9 DRUM SOLID

Data validation was conducted to level C in accordance with the WHC statement of work (WHC
1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the following
information as indicated below:

Attachment 1.
Attachment 2.
Attachment 3.
Attachment 4.
Attachment 5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualifications
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Nanative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Detection Limits. Detection limit goals were met for all sample results.

0 0 1
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flata Packan T- W0751-OR Analvi:i RADTOC'HPMTSTRY

Completeness. The data package was complete for all requested analyses. A total of eight
samples were validated in this data package with a total of 148 determinations reported, all of
which were deemed valid. This results in a completeness of 100 percent, which meets the 90
percent objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data
as unusable.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification of data.

DATA REPORTING

Reported sample results which are less than the minimum detectable activity (MDA)
have been qualified as undetected (U) on the laboratory results form (see Attachment
3).

REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, Purchase
Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September 7, 1994;
Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT I

GLOSSARY OF DATA REPORTING QUALIFIERS

AX.C
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

U- Indicates the constituent was analyzed for, but was not detected at a concentration above
the minimum detectable activity (MDA). The concentration reported is the laboratory
result corrected for sample aliquot size, dilution factors and percent solids (in the case of
solid matrices) by the laboratory. The associated data should be considered usable for,
decision making purposes.

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above
the MDA. Due to a quality control deficiency identified during data validation. the
concentration reported may not accurately reflect the sample quantitation limit. The
associated data should be considered usable for decision making purposes.

J- Indicates the cdvituent-as analyzed, for apd dStected. The concentration reported is
qualified as estilnaeddiCde taqdiali*86ritroid& iericy id& tifidtrifig data
validation. The associated data should be considered itsable for dedsloh making
purposes.

UR- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

R- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

0C4
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ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2
DATA QUALIFICATION SUMMARY - FORM B-7

SDG: W0751-QES REVIEWER: DATE: PAGE_-IOF I
IT. Stapp 112-27-95

COMMENTS: RADIOCHEMISTRY

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

NO QUALIFICATIONS REQUIRED

Golder Associates
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data Summary, Data Package: W0751-QES
Sample # BOGNX9 GN3 8G 4 iGY 0 Y6BGY
pate 10/h'95 10/3/95 10/3/95 10/395 10/3/95 10/)95
Location
Depth
Type Drum Solid Drum Solid DrumSolid Drum Solid Drum Solid Drum Solid
Comments

Parameter Units Results Q ResuWts Results Q Resuits Q 1UeuWts Q Results Q
URANfUM-235 pC f3l .0U nI.r T536 Th67. -n.2
URANIUM-234 pCVG 3.400 1.310 37.600 4.660 3.900 3.240

URANIUM-238DA pCVG 4.590 1.070 46.100 5.140 5.010 2.610
BERYLLIUM-7 pCVG

COBALT-58 pCVG -0.005 U 0.002 U -0.009 U -0.001 U .-0.001 U 0.001 U
COBALT-60 pCVG 0.003 U 0.000 U 0.007 U 0.001 U 0.002 U 0.004 U

CESIUM-137DA pCV/G 0.073 0.127 0.587 0.032 0.030 0.187
EUROPIUM-152 pCVG -0.015 U -0.004 U 0.015 U -0.002 U -'0.006 U -0.008 U
EUROPIUM-154 pCVG 0.004 U -0.002 U 4.016 U 0.002 U -0.005 U 0.016 U
BUROPIUM-155 pCVG 0.013 U (1010 U (.026 U -0.002 U. -003 U 0.012 U

IRON-59 pCVG 4.005 U -0.012 U -0.001 U 0.002 -0.003 U -0.007 U
POTASSIUM-40 pCVG 2.810 4.820 3.540 0.644 - 0.685 2.340
RADIUM-224DA pCVG 0.108 0.177 0.149 0.023 - 0028 0.111
RADIUM-226DA pCVG 0.126 0.245 0.192 0.032 - 0.138
RADIUM-228DA pCVG 0.138 0.170 0.149 0.031 0.038 0.142
URANIUM-235 pCVG 0.051 0.035 0.799 0.020 0.079

URANIUM-238DLP pCV/G 0.768 0.546 9.330 0.457
GROSSALPHA pCVG 7.050 5.430 53.000 8.970 -. 0.100 9.320

GROSS BETA pCVG 35.200 39.300 141.000 31.900 41.100 20.400
TECHNETIUM-99 pCl/G 115.000 193.000 468,000 181.000 97.500 46.300

The decimal places shown do not reflect precision reported by the laboratory.

-# ~JQ4BA
12-27-qe
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Validated Data Summary, Data Package: W0751-QES
sample # BOGNY9
Date 10/3/95 10/3/95
Location
Depth
Type DrumSolid DrumSolid
Comments

Parameter UnIs Esu W Qs Results Q
URANIUM-235 -pVG I.43 5.310
URANIUM-234 pCVG 32.400 48.300

URANIUM-238DA pCG 28.100 51.000
BERYLLIUM-7 pCVG 0.267

COBALT-58 pCVG 0.008 U -0.006 U
COBALT-60 pCVG 0.043 0.024

CESIUM-137DA pCVG 0.855 1.200
EUROPIUM-152 pCVG 0.005 U -0.008 U
EUROPIUM-154 pCVG 0.018 U .0.013 U
EUROPIUM-155 pCVG 0.098 0.064

IRON-59 pCVG 4.014 U 0.006 U
i POTASSIUM-40 pCVG 9.650 3.900

RADIUM-224DA pCVG 0.439 0.169
RADIUM-226DA pCVG 0.504 0.211
RADIUM-228DA pCVG 0.479 0.191
URANIUM-235 pCV/G 1.200 0.891

URANIUM-238DLP pCVG 19.900 10.700
GROSSALPHA pCV/G 33.600 56.100

GROSS BETA pCVG 59.800 100.000
TECHNETIUM-99 pCVG 51.700 142.000

The decimal places shown do not reflect precision reported by the laboratory.

o 6
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

51003501

B0GNX9

SDG:

MATRIX:

DATE RECEIVED:

W0751

OTHER

10/3195 12:10:00 PM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

3.11E-02

2.64E-02

2.14E-02

7.88E-03

1.02E-02

N/A

1.88-02

2.73E-02

2.36E-02

2.03E-02

N/A

N/A

N/A

N/A

N/A

N/A

5.10E+00

3.80E+00

3.70E+00

pcilg

pCilg

pCi/g

pCi/g

pcilg

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g
pCi/g

pCflg
pCi/9

pChlg
pCilg

pCi/g

89.10%

89.10%

89.10%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

R03234

RD3234

R03234

RD3219

RD3219

RD3219

RD3219

R03219

R03219

RD3219

R03219

R03219

R03219

RD3219

R03219

R03219

R03222

RD3222

ITAS-IT-RS-0001

Number of Results: 19

SOI C

H-105

U-235

U-234

U-2380A

CO-58

CO-60

CS-137DA

EU-152

EU-1 54

EU-155

FE-59

K-40

RA-224DA

RA-226DA

RA-228DA

U-235

U-238DLP

ALPHA

BETA

TC-99

3.80E-01

3.40E+00

4.59E+00

-4.77E-03 U,

2.62E-03 L.
7.31E-02

-1.47-02 U,

4.00E-03 L1

1.26E-02 tL
-4.52E-03 jl
2.81E+00

1.08E-01

1.262-01

1.38E-01

5.09E-02

7.68E-01

7.05E+00

3.52E+01

1.15E+02

N/A

2.5E-01

2.9E-01

4.8E-03

6.1 E-03

8.8E-03

1.2E-02

1.6E-02

1.6E-02

1.2E-02

1.8E-01

1.4-02

2.1E-02

3.2E-02

4.6E-02

3.7E-01

4.0E+00

4.2E+00

3.8E+00

1.0E-01

5.8E-01

7.7E-01

4.9E-03

6.1E-03

1.1E-02

1.3E-02

1.6E-02

1.6-02

1.2E-02

3.4E-01

1.8E-02

2.4-02

3.5E-02

4.7E-02

3.8-01

4.1E+00

4.8E+00

1.6E+01
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:
C IENT If:

ITAS-RICHLAND
51003502
ROGNY3

SDG:

MATRIX:
flATE RECFIVED:±

W0751

OTHER
10/3/95 12:10:00 PM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

4.76E-02 L. N/A 5.4E-02

1.31E+00 2.6E-01 4.1E-01

1.07E+00 2.4E-01 3.5E-01

1.73E-03 (k 4.9E-03 4.9E-03

-4.40E-04 Li 6.0E-03 6.0E-03

1.27E-01 1.4E-02 1.9E-02

-4.37E-03 LA 1.4E-02 1.4E-02

-1.59E-03 UA 1.9E-02 1.9E-02

9.81E-03 L. 1.7E-02 1.8E-02

-1.20E-02 LU 1.4E-02 1.4E-02

4.82E+00 2.6E-01 5.5E-01

1.77E-01 1.6E-02 2.4E-02

2.45E-01 2.3E-02 3.4E-02

1.70E-01 4.6E-02 4.9E-02

3.52E-02 3.4E-02 3.4E-02

5.46E-01 3.0E-01 3.0E-01

5.43E+00 3.6E+00 3.6E+00

3.93E+01 4.4E+00 5.1E+00

1.93E+02 4.7E+00 2.4E+01

7.47E-02

7.06E-02

6.04E-02

8.54E-03

1.05E-02

N/A

2.31E-02

3.23E-02

2.77E-02

2.14E-02

N/A

N/A

N/A

N/A

N/A

N/A

4.87E+00

3.96E+00

3.70E+00

pCi/g

pCi/9

pCi/g

pCilg

pcilg

pcilg

pci/g

pCi/g

pCi/g

pCilg

pCilg

pci/g

pCi/g

pCilg

pCilg

pCi/g
pCilg

31.50%

31.50%

31.50%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

RD3234

RD3234

RD3234

R03219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

R03222

RD3222

ITAS-IT-RS-0001

Number of Results: 19

H-106

U-235

U-234

U-2380A

CO-58

CO-60

CS-137DA

EU-152

EU-1 54

EU-155

FE-59

K-40

RA-224DA

RA-226DA

RA-2280A

U-235

U-238DLP

ALPHA

BETA

TC-99

A;14%$-~ 0 1 1
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0751

LAB SAMPLE ID: 51003503 MATRIX: OTHER

CLIENT ID: BOGNY4 DATE RECEIVED: 1013/95 12:10:00 PM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT RROR (2s) ERROR(2s) MDA UNIT YIELD NUMBER

U-235 4.48E+00 N/A 1.1E+00 1.72E-01 pCi/g 76.00% RD3234

U-234 3.76E+01 2.2E+00 6.5E+00 2.08E-01 pCi/g 76.00% RD3234

U-238DA 4.61 E+01 2.4E+00 7.9E+00 2.00E-01 pCi/g 76.00% RD3234

CO-58 -8.81E-03 LL 5.6E-03 5.6E-03 8.53E-03 pci/9  N/A RD3219

CO-60 7.19E-03 Ll 5.4E-03 5.5E-03 1.03E-02 pCi/g N/A RD3219

CS-137DA 5.87E-01 2.2E-02 6.3E-02 N/A pCiig N/A RD3219

EU-152 1.52E-02 LA 1.6E-02 1.6E-02 2.78E-02 pClg N/A RD3219

EU-154 -1.63E-02 Lk 1.6E-02 1.6E-02 2.43E-02 pCilg N/A RD3219

EU-155 2.64E-02 U 2.7E-02 2.7E-02 4.24E-02 pCilg N/A RD3219

FE-59 -6.07E-04 Ui 9.8E-03 9.8E-03 1.68E-02 pCilg N/A R03219

K-40 3.54E+00 2.1E-01 4.1E-01 N/A pCilg N/A R03219

RA-224DA 1.49E-01 1.6E-02 2.2E-02 N/A pCilg N/A R03219

RA-226DA 1.92E-01 2.4E-02 3.1E-02 N/A pCilg N/A R03219

RA-228DA 1.49E-01 3.6E-02 3.9E-02 N/A pCi/g N/A RD3219

U-235 7.99E-01 8.0E-02 1.1E-01 NIA pCi/g N/A R03219

U-238DLP 9.33E+0. 6.0E-01 1.1E+00 N/A pCilg N/A R03219

ALPHA 5.30E+01 9.9E+00 1.1E+01 4.05E+00 pCi/g 100.00% R03222

BETA 1.41E+02 7.8E+00 1.2E+01 3.70E+00 pcilg 100.00% RD3222

TC-99 4.68E+02 7.1E+00 5.3E+01 3.70E+00 pCi/9 95.10% ITAS-IT-RS-0001

Number of Results: 19

012
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

51003504

BOGNYS

SDG:

MATRIX:

DATE RECEIVED:

W0751

OTHER
10/3/95 12:10:00 PM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

5.36E-01

4.66E+00

5.14E+00

-9.38E-04 L4

8.64E-04 LL

3.22E-02

-2.42E-03 LL
1.80E-03 Lt

-2.31 E-03 a
2.38E-03

6.44E-01

2.28E-02

3.23E-02

3.14E-02

1.96E-02

8.97E+00

3.19E+01

1.81E+02

N/A

5.4E-01

5.7E-01

2.0E-03

2.2E-03

4.5E-03

5.6E-03

6.4E-03

6.9E-03

4.6E-03

6.9E-02

4.6E-03

6.2E-03

1.4E-02

1.6E-02

4.3E+00

4.0E+00

4.6E+00

2.1E-01

9.4E-01

1.0E+00

2.0E-03

2.2E-03

5.6E-03

5.6E-03

6.4E-03

6.9E-03

4.6E-03

9.4E-02

5.1E-03

7.0E-03

1.4E-02

1.6E-02

4.4E+00

4.5E+00

7.91E-02

8.47E-02

7.91E-02

3.26E-03

4.04E-03

N/A

8.65E-03

1.16E-02

1.02E-02

8.12E-03

N/A

N/A

N/A

N/A

N/A

4.35E+00

3.92E+00

pCi/g

pCi/g

pCig

pCilg

pCI/g

pCi/g
pCi/g

pCilg

pC!1g

pCi/g

pCi/g

pCilg

pCi/g

pCI/g

pCilg

70.00%

70.00%

70.00%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

RD3234

RD3234

R03234

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3219

R03219

R03219

RD3222

RD3222

2.3E+01 3.70E+00 pCi/9 95.10% ITAS-JT-RS-0001

Number of Results: 18

-12-22-46-
--QSe-8- 01 3

H-108

U-235

U-234

U-238DA

CO-58

CO-60

CS-137DA

EU-1 52

EU-1 54

EU-1 55

FE-59

K-40

RA-224DA

RA-226DA

RA-228DA

U-235

ALPHA

BETA

TC-99
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Q'uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:
CLIENT ID:

ITAS-RICHLAND
51003505
BOGNY6

SDG:

MATRIX:

DATE RECEIVED:

W0751

OTHER
10/3/95 12:10:00 PM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

4.87E-01

3.90E+00

5.01E+00

-9.06E-04 f(
1.59E-03 L

2.95E-02

-5.76E-03 L-

-4.86E-03 LL
-3.45E-03 tLk

-3.05E-03 (A

6.85E-01

2.81E-02

3.80E-02

1.01E+01.

4.11E+01

9.75E+01

N/A

4.1E-01

4.6E-01

1.8E-03

2.0E-03

4.6E-03

5.3E-03

7.3E-03

6.7E-03

4.6E-03

7.1E-02

5.4E-03

1.3E-02

4.5E+00

4.4E+00

3.5E+00

1.6E-01

7.42-01

9.2E-01

1.8E-03

2.0E-03

5.4E-03

5.4E-03

7.3E-03

6.7E-03

4.7E-03

9.9E-02

6.1E-03

1.3E-02

4.6E+00

5.2E+00

5.31E-02

7.32E-02

6.02E-02

3.04E-03

3.98E-03

N/A

8.31E-03

1.17E-02

1.04E-02

7.66E-03

N/A

N/A

N/A

4.05E+00

3.80E+00

pCiLg

pCilg

pCi/g

pCi/g

pCi/g

pci/g

pci/g

pCi/9

pCi/g

pCi/gpcifg

pCivg

pcilg

pCi/g

pCi/gpcilg

82.30%

82.30%

82.30%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

RD3234

RD3234

RD3234

RD3219

RD3219

RD3219

R03219

RD3219

RD3219

R03219

RD3219

R03219

RD3219

RD3222

RD3222

1.4E+01 3.70E+00 pCilg 95.10% ITAS-IT-RS-0001

Number of Results: 16

014

H-109

U-235

U-234

U-2380A

CO-58

CO-60

CS-137DA

EU-152

EU-154

EU-1 55

FE-59

K-40

RA-224DA

RA-228DA

ALPHA

BETA

TC-99
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uanterra
Emnm&=l

Service

SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0751

LAB SAMPLE ID: 51003506 MATRIX: OTHER

CLIENT ID: BOGNY7 DATE RECEIVED: 1013/95 12:10:00 PM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT !ROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

U-235 2.93E-01 N/A 9.2E-02 3.69E-02 pCifg 79.80% RD3234

U-234 3.24E+00 2.6E-01 5.8E-01 3.36E-02 pcilg 79.80% R03234

U-238DA 2.61E+00 2.3E-01 4.8E-01 2.79E-02 pci/g 79.80% RD3234

CO-58 1.21E-03 UI 3.8E-03 3.8E-03 6.41E-03 pCi/g N/A RD3219

CO-60 3.96E-03 Lk 4.4E-03 4.4E-03 8.05E-03 pCiig N/A R03219

CS-137DA 1.87E-01 1.1E-02 2.2E-02 N/A pCilg N/A R03219

EU-152 -8.37E-03 Lk 1.1E-02 1.1E-02 1.79E-02 pCilg N/A RD3219

EU-1 54 1.58E-02 L 1.2E-02 1.2E-02 2.24E-02 pCi/g N/A RD3219

EU-155 1.15E-02 UA 1.2E-02 1.2E-02 2.09E-02 pCVtg N/A RD3219

FE-59 -7.27E-03 LL 8.8E-03 8.8E-03 1.42E-02 pci/g N/A RD3219

K-40 2.34E+00 1.5E-01 2.8E-01 N/A pCi/g N/A R03219

RA-224DA 1.11E-01 1.2E-02 1.7E-02 N/A pCi/g N/A RD3219

RA-226DA 1.38E-01 1.5E-02 2.0E-02 N/A pCilg N/A RD3219

RA-228DA 1.42E-01 2.4E-02 2.8E-02 N/A pCifg N/A RD3219

U-235 7.88E-02 3.5E-02 3.6E-02 N/A pCi/g N/A R03219

U-238DLP 4.57E-01 2.4E-01 2.4E-01 N/A pCi/g N/A R03219

ALPHA 9.32E+00 4.5E+00 4.6E+00 5.11E+00 pCi/g 100.00% R03222

BETA 2.04E+01 3.3E+00 3.6E+00 3.80E+00 PCi/g 100.00% RD3222

. TC-99 4.63E+01 2.7E+00 8.5E+00 3.70E+00 pCi/g 95.10% ITAS-IT-RS-0001

Number of Results: .19I

(2-Z

H-110
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Elfanterra
Eruinmene
Smice

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

51003507

BOGNYS

SDG:

MATRIX:

DATE RECEIVED:

W0751

OTHER
10/3/95 12:10:00 PM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

PCIg

pci/g

pci/g

pCl/g

pCl/g

pCilg

pCilg

pCi/g

pCi/g

pCilg

pCi/g

pCi/g

pCilg

pCi)9

pCi)g

pCi/g

pCi/g

pCiLg

pCL/g

pCi/g

75.90%

75.90%

75.90%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

RD3234

RD3234

RD3234

RD3219

R03219

R03219

RD3219

RD3219

R03219

RD3219

RD3219

R03219

RD3219

RD3219

RD3219

R03219

RD3219

R03222

RD3222

ITAS-IT-RS-0001

Number of Results: 120

/1 2-2 -4

H-111

U-235

U-234

U-238DA

BE-7

CO-58

CO-60

CS-137DA

EU-1 52

EU-154

EU-1 55

FE-59

K-40

RA-224DA

RA-226DA

RA-228DA

U-235

U-238DLP

ALPHA

BETA

TC-99

3.43E+00

3.24E+01

2.81E+01

2.67E-01

8.11E-03 U,
4.28E-02

8.55E-01

4.93E-03 Ui.

1.78E-02 EA

9.84E-02

-1.36E-02 Lk

9.65E+00

4.39E-01

5.04E-01

4.79E-01

1.20E+00

1.99E+01

3.36E+01

5.98E+01

5.17E+01

N/A

8.4E-01.

7.9E-01

1.6E-01

1.1 E-02

1.8E-02

3.6E-02

3.1E-02

3.6E-02

5.2E-02

2.7E-02

4.7E-01

2.9E-02

5.1E-02

8.9E-02

1.3E-01

1.6E+00

8.0E+00

5.2E+00

2.8E+00

6.2E-01

5.4E+00

4.7E+00

1.6E-01

1.2E-02

1.8E-02

9.3E-02

3.1E-02

3.6E-02

5.2E-02

2.7E-02

1.1E+00

5.2E-02

7.2E-02

1.0E-01

1.8E-01

2.5E+00

8.8E+00

6.6E+00

9.0E+00

3.26E-02

3.99E-02

3.53E-02

N/A

2.02E-02

N/A

N/A

4.99E-02

6.34E-02

7.88E-02

4.42E-02

N/A

N/A

N/A

N/A

N/A

N/A

4.75E+00

3.71E+00

3.70E+00
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:
CLIENT ID:

ITAS-RICHLAND

51003508
BOGNY9

SDG: W0751

MATRIX: OTHER
DATE RECEIVED: 10/3/95 12:10:00 PM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

5.31E+00

4.83E+01

5.10E+01

-5.91E-03 LA.
2.36E-02

1.20E+00

-7.72E-03 L(

.1.29E-02

6.35E-02

5.85E-03 LL

3.90E+00

1.69E-01

2.11E-01

1.91E-01

8.91E-01

1.07E+01

5.61E+01

1.00E+02

1.42E+02

2.

2.

6

7

2

1

1

43

2

2

2

3

8

6

4

N/A 1.1E+00

2E+00 8.2E+00

3E+00 8.6E+00

.2E-03 6.3E-03

.OE-03 7.4E-03

.9E-02 1.2E-01

.9E-02 1.9E-02

.7E-02 1.7E-02

.0E-02 3.1E-02

.2E-02 1.2E-02

.1E-01 4.5E-01

.0E-02 2.6E-02

.6E-02 3.4E-02

.SE-02 3.9E-02

.4E-02 1.2E-01

.6E-01 1.4E+00

.0E+01 1.2E+01

.7E+00 9.4E+00

.1E+00

1.40E-01

1.405-01

1.40E-01

1.01E-02

1.46E-02

N/A

3.08E-02

2.78E-02

4.95E-02

2.06E-02

N/A

N/A

N/A

N/A

N/A

N/A

4.87E+00

3.96E+00

pCi/g

pCi/g

pci/g

pCi g

pC hg

pCi/g

pCilg

pCilg

pCilg

pCi]g

pCihg

pCi /g

pCi/g

pCi/g

pCilg

pCh/g

pCi/g

pCh/g

76.30%

76.30%

76.30%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

* RD3234

RD3234

RD3234

RD3219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

R03219

R03219

RD3219

RD3219

RD3219

R03219

R03222

RD3222

1.8E+01 3.70E+00 pCitg 95.10% ITAS-IT-RS-0001

Number of Results: 19

-- 7 t/ 2-02-9
-..... 4----- 017

H-112

U-235

U-234

U-238DA

CO-58

CO-60

CS-137DA

EU-1 52

EU-154

EU-1 55

FE-59

K-40

RA-224DA

RA-226DA

RA-228DA

U-235

U-238DLP

ALPHA

BETA

TC-99
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E2uanterra

Quaiuerra Incorporated
2800 George 1t'ashbugron Iliy
Richland. llshingzon 99352

509 375-3131 Telephone
509 375-5590 Fax

Bechtel Hanford, Inc.
345 Hills
Richland, WA 99352

October 18, 1995

Attention: Joan Kessner

CERTIFICATE OF ANALYSIS

OCT .iasq5
RECEIYt

.Z. LLog

SAF Number : B95-106
Date SDG Closed October 3, 1995
Number of Samples : Eight (8)
Sample Type : Other
SDG Number W0751
Data Deliverable Summary

I. Introduction

On October 3, 1995, eight "other" matrix samples were received by the Quanterra
Environmental Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon
receipt, the samples were assigned the following laboratory ID numbers to correspond with the
Bechtel Hanford, Inc. (BHi) specific Ils:

BHI ID
BOGNX9
BHGNY3
BOGNY4
BOGNY5
BOGNY6
BOGNY7
BOGNY8
BOGNY9

Matrix
Other
Other
Other
Other
Other
Other
Other
Other

Date of Receipt
10/3/95
10/3/95
10/3/95
10/3/95
10/3/95
10/3/95
10/3/95
10/3/95

IU. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

* - 1

H-1 15

OTESRL ID
51003501
51003502
51003503
51003504
51003505
51003506
51003507
51003508
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(/juanterra

Bechtel Hanford, Inc.
October 18, 1995
Page 2

The requested analyses were: Alpha Spectroscopy
Uranium-234, -235, -238 by method ITAS-RD-3234
Gamma Spectroscopy
Gamma Scan by method ITAS-RD-3219
Gas Proportional Counting
Gross Alpha by method ITAS-RD-3222
Gross Beta by method ITAS-RD-3222
Liquid Scintillation Counting
Technetium-99 by method ITAS-IT-RS-0001

m. Quality Control

The analytical results for each analysis performed under SDG W0751 include a minimum of one
Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results with the exception
of Gross Alpha and Gross Beta QC sample results which are reported in pCi/sample.

IV. Comments

Alpha Spectroscopy

Uranium-234. -235. -238 by method ITAS-RD-3234
The sample aliquot sizes were reduced as follows due to high screening activity: BOGNY4 (0.3
g), BOGNY5 (0.8 g), BOGNY6 (1.0 g), and BOGNY9 (0.4 g). All of the samples have activity
that far exceeds the achieved MDAs. All of the batch samples except BOGNY3 contained U-236.
U-235 and U-236 are nearly impossible to resolve because of their similar regions of interest.

The computer attempted to define the areas of each but the computer's resolution was
questionable, therefore, the analyst combined the U-235 and U-236 region of interest counts for
calculation and reporting, and those counts are reported as U-235. The U-235 results for this
batch should be flagged as estimates due to the U-236 contribution to the U-235 region of interest
which cannot be resolved. The LCS, batch blank, sample and sample duplicate (BOGNX9)
results are within contractual requirements.

jL2.7-q2
-O-O-S-B- O 2

H-116



Page ._L of
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Date Turneround
V~aas.T ave neke373.4X1Puioglty

Collector Company Contact Telephone Nocity
10 Qjel &4hh=4Dave Encke 373-3461 Nra

Project Designation Sampling Location SAF No.
Concrete Removal Characterizalion 183-H Soler Evaporation Basin Project 895-106

Ice Chest No. Field Logbook No. Method of Shipment
. 2d Hand Deliver - Government Vehicle

Shipped To Offsie Property No. Bill of Lading/Air Bill No.
Quantarre VI

Possible Semple HazardalRamaiks Preservation Cool Cool Cool Cool None None

Type of Container G G G G G P

No. of Contelnerls) 1 1
Special Handling and/or Storage Volume
Cool Samples to 4 Depress CelLus - -40 ml 60 MI 60 MI 60 mi I titer 20 ml

ICP

SAMPLE ANALYSIS Include Anions
Super. Sea Item See item Activity
trace 1 Below Cyanide Sull de 2 Below Soon

Sample No. Maulx* Date Samplad Time Sampled

a 1j 6-2 -Vr
~j ___ ______/-33o _ _

&wy& AL 10-2-5s !L - il I/ /S _

_ _ _ __o y M / z/ 6V/ V/5

SPECIAL INSTRUCTiONS Mt
ASIgn!Print Names item 1 - Anoins - ICF -- F, Cl, S04. P04, N02, NO3. fasmato and pH 8 * sea

Reinquished B Dote/Time 0 -2 -1 Received By P St.3bk' Date/Time s so"
/- /-1 .-%% I-'o Item 2 - Groiss Alpha, Gross Bete; u-234,.-235, -238: To-99; Gamma Spec. St. Stvae
RelinuIshed v .. 0ateffim l Date/Time ///0 0 04

A Ali

SD Dte/Time # R, NvedB - C. a im - dsOL lmiq

Relinquished By Date/Time Received By Date/Time Vjtr SI v ew

'Anne0 AT il aah
A A Received By Title -m

NAL ! Disposal Method Disposed By Date/Time
01*rsmen '3

00



Peg. .z. oi
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Date Turnaround
I_ X Priority

Collector Company Contact Telephone Normal
Dave Eneke 373-3461 Nra

Project Designation Sampling Location SAP No.
Concrete Removal Characterization 183-H Solar Evaporation Basin Project 095-106

Iea Chest No. Field Logbook No. Method of Shipment
Ai'" Hand Deliver - Government Vehicle

Shipped To OffiSite Property No. -ill of LedingIAit gill No.
Quenterra - -

Possible Sample Hazarde/Remark. Preservation Cool Cool Cool Cool None None

Type of Conteiner G G G G G I P

No. of Container(,l 1 I 1 1 1

Special Handling and/or Storage
Cool Samples to 4 Degrees Celsius ume 40 ml. 60 ml. 60 mI. 60 M. I ter 20 ml.

Metals /003 4 0 50C/o .5
SAMPLE ANALYSIS include Anions

Super. See Item .- Sea Item Activity
trace I Below Cyadd Sulfide 2 Below Soon

Sample No. Matrix* Date Sampled Time Sampled

_Po fS /0-2.-A /e'V

<ni9W DS /o--r ot

SlanIPrint Name. SPECIAL INSTRUICTIQ~jA MS
W" hant InPr ntAnmoint -CF - V, S04. P04, N02, N03, formutte and pH 3 Sou

Ralln u ahadBy Dateoime /d-Z. Received By st Jbk' Dot ,ime S:: 2. S.pec

ofSo * ru Sb
//A.//m ,//f~s, /A00 atg ~4r 1- -W 'o Ite -Gross Alpha, Gross 8ota; u-234, -236, -238; To-$S; GammeSPOO. Ws dq

J?..zk.67 ( . Afltf 4n /tf.i4 /4//, /O.-3-tr ,.v&)wol-ss
B q ~m ,f f) dd B Datelinme '" 04. *Dn Lu

elinquished By Daettima Received By Deterime IWO - .0m c

lAnqRATed y Davedry TItle DeteITImW

A oselMethod Disposed By DateTime

L- Os

.10

w
C
0
%0
1,3
1,3
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RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B C E
LEVEL:

PROJECT: 1314 Ba st )*F !. DATA PACKAGE:

VALIDATOR: Ic LAB: QLAATEPA DATE: /2- 2.-q5

CASE: SDG: \07- I - ES

ANALYSES PERFORMED

O , O- .Aofl ... l 0 hW. 0

SAMPLES/MATRIX SOCK \GtGP / DfU - \

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . ON/A

Technical verification forms present? . . . . . . . . . . . No N/A

Comments:

2. Initial Calibration . . . . . . . . . . . . . .. .. . .. .. . N/A

Instruments/detectors calibrated within
one year of sample analysis? . . . . . .

Initial calibration acceptable? . . . . . . . .
Standards MIST traceable? . . . . . . . . . . .

. . . . . . . Y e s N o I

. . . . . . . Yes No N

..... . . .. Yes No N
Standards Expired? . . . . . . . . . . .*. . . . .*. . . . Yes No N/A

Coments: Wi 04ia ItO{ IIAPtILCfpck tcw 6 nr4 9urcxIlCu t .

A-1

025

H-123
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3. Continuing Calibration . . . . . . . . . . . . . . . . . . . .

Calibration checked within one week of sample analysis?

Calibration check acceptable? . . . . . . . ..  . . . .

Calibration check standards HIST traceable? . . . . . .

Calibration check standards expired? . . . . . . . . .

Comments: Y/n ux Am4ra 'nn± ;/ .' /

* . . Yes

* . . Yes

* . . Yes

* . . Yes

. )/A

No N/A
No
No NA
No

4. Blanks . . . . . . . . . . . . . . . . . . . . . . . . .. . . O N/A

Method blank analyzed? . . . . . . . . . . . . . . . . . . . No N/A
Method blank results acceptable? . . . . . OTE F0. . . . . Yes ( N/A

Analytes detected in method blank? . . . . . . . . . . . . No N/A

Field blank(s) analyzed? . . . . . . . . . . . . . . . . . . Yes (NI) N/A

Field blank results acceptable? . . . . . . . . . . . . . . . Yes No A

Analytes detected in field blank(s)? . . . . . . . . . . . . Yes No N A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comments:tt-A -& O. p-/~. K.j ,~a &c npic3- n Q-61 -

5. Matrix Spikes . . . . . . . .

Matrix spike analyzed? . . . . .
Spike recoveries acceptable? . .
Spike source traceable? . . . . .
Spike source expired? . . . . . .
Transcription/Calculation Errors?

. . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . Yes

. . . . . . . . . . . . . Yes

. . . . . . . . . . . . . . Yes

. . . . o . . . . . . . . Yes

. . . . . . . . . . . . . . Yes

. O N/A

No N/A
No N/A
No N
NoC/A
No (EA

Comments:

A-2 026

H-124 '
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WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . . . . . . . . . . . . . . . .

.CS analyzed? . . . . . . . . . . . . . . . . . . . . . . . Yes
LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes
LCS traceable? . . . . . . . . . . . . . . . . . . . . . . . Yes
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes

. O N/A

No N/A
No N/A
No
No

7. Chemical Recovery . . . . . . . . . . . . . .

Chemical carrier added? . . . . . . . . . . . . .
Chemical recovery acceptable? . . . . . . . . . .
Chemical carrier traceable? . . . . . ... . . . .
Chemical carrier expired? . . . . . . . . . ... .
Transcription/Calculation errors? . . . . . . . .

. . . . . .9 y

es
.. . . . . Yes

.. . . . . Yes
. . . . .. . Yes

Comments:

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . No N/A
RPD Values Acceptable? . . . . . . . . . . . . . . . . . .... o N/A.
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comments:

027
A-3

H-125

Comments:

. O N/A

No N/A
No N/A
No A)
No

No
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Quanterra
Eminmanal

BLANK RESULTS

LAB NAME:

LAB SAMPLE ID:

ITAS-RICHLAND
M100351B

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER

U-235 4.01E-03 N/A 1.1E-02 2.63E-02 pCi/g 7900% V R03234

1.41 E-02

7.92E-03

1.99E-01

1.59E-01

3.OE-02

1.8E-02

3.7E-02

3.7E-01

1 .E-01

3.1E-02

1.9E-02

3.7E-02

3.7E-01

4.4E-01

2.98E-02

2.81 E-02

9.51 E-02

8.21 E-01

3.70E+00

pc Ig

pCi/g

pCilsa

pcilsa

pci/g

79.00% RD3234

79.00% RD3234

100:00% RD3222

100.00% ' RD3222

95.10%:/ ITAS.IT.RS-0001

Number of Results: F

029

H-126

SDG:

MATRIX:

W0751

OTHER

U-234

U-238DA

ALPHA

BETA

TC-99
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Golder Associes m.
404-48th Aeue NE
Redmono WA98052
Telephone (206) 883-0777
Fox (206)1882-5498

Our ref: 943-1610.113.0400
94-1610/01424

ERC
1022 Lee Blvd.
Richland, Washington 99352

ATTENTION: Ms. Jeanette Duncan

RE: TRANSMITTAL OE'DATA \ALIDATION PACKAGEr.
CONTRACT NO. MS-SWV-3150 4I..

Dear Ms. Duncan: - t

0,2930,1

4"
.I C- EU

-El,. m

This letter is to transmit the following data validation package:

Proiect

183 H BASIN D&D
Surface Removal
Characterization

Data Package:

W0755-QES

Analyses

Metals, Radiochemistry,
General Chemistry

Please call if you have any questions.

Sincerely,

GOLD fR A .

ow
Thomas M. Stapp

glas Mather
Project Manager

Enclosures

,. -*mbt4vMd a

;Y)

OFRCES5N AUSTRALIA. CANADA. GERMANY. HUNGAW. rTALY. SWEDEN. UNITED KINGDOM. UNITED STATES

I-1

SAF#

B95-106

December 28, 1995

Golder
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MEMORANDUM

TO: 183-H Basin D&D, Surface Removal Characterization December 28,1995
Project QA Record

FR: Tom Stapp, Golder Associates Inc.

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0755-QES (943-1610.113 755RAD.HBS)

INTRODUCTION

This memo presents the results of data validation for the analysis specified below on data
package W0755-QES prepared by Quanterra Environmental Services. Sample information
is provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA'c~ BGRADIOCHEMISTRY DRUM 50LID
=GNZ1 ]DRUM SOLiD

SE ATTACMDRUM SOLD

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data qualit in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met with the exception of the deficiency indicated
below.

Detection Limits. Detection limit goals were met for all sample results.

001

I-3
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Data Package ID: W0755-OES Analysis: RADIOCHEMISTRY

Completeness. The data package was complete for all requested analyses. A total of three
samples were validated in this data package with a total of 55 determinations reported, all
of which were deemed valid. This results in a completeness of 100 percent, which meets
the 90 percent objective of the workplan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data.

Matrix Spike Samples

Percent recovery of the Technetium-99 spike was unacceptable. Attachments 2
and 5 provide a summary of samples affected, qualification applied and
supporting documentation.

DATA REPORTING

Reported sample results which are less than the minimum detectable activity
(MDA) have been qualified as undetected (U) on the laboratory results form (see
Attachment 3).

REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev. 1,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315903; Validation Statement of Work, Revision 1.0, September
7,1994; Westinghouse Hanford Company, Richland, Washington.

2 002
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ATrACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

U- Indicates the constituent was analyzed for, but was not detected at a concentration above
the minimum detectable activity (MDA). The concentration reported is the laboratory
result corrected for sample aliquot size, dilution factors and percent solids (in the case of
solid matrices) by the laboratory. The associated data should be considered usable for
decision making purposes.

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above
the MDA. Due to a quality control deficiency identified during data validation, the
concentration reported may not accurately reflect the sample quantitation limit. The
associated data should be considered usable for decision making purposes.

J- Indicates the 4nitit 4 as analyzed fdrinddetected:-CThe cobxoriittion reported is
qualified as estimated due to a qrlitq ontrol deficienyidentifihd auring data
validation. The associated dat!shoizld boididi usable for decision making
purposes.

UR- Indicatesitte constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

R- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

004
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ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

'~' i ,w-.
... ',

CA

006

I-11

SDG: W0755-QES REVIEWER: DATE: PAGE 1 OF I
T. Stapp 12-27-95

COMMENTS: RADIOCHEMISTRY

COMPOUNDJANALYTE QUALIFIER SAMPLES REASON
AFFECTED

TECHNETIUM-99 J - ALL SAMPLES MS RECOVERY
EXCEEDS 140%
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data Summary, Data Package: W0755-QES
Sample # BOGNZ0 BOGNZI BOGNZ2
Date 10/3/95 10/3195 10/3/95
Location
Depth
Type Drum Solid Drum Solid Drum Solid
Comments

Parameter Units Results Q Results Q Results Q
URANIUM-235 pCi/G 1.840 0.202 4.400
URANIUM-234 pCi/G 16.000 2.400 49.300

URANIUM-238DA pCi/G 14.300 t.950 32.800
BERYLLIUM-7 pCi/G 0.203

COBALT-58 pCi/G 0.024 U 0.006 * U Q.008 U
COBALT-60 iCi/G 0.023 U 0.016 U 0.019 U

CESIUM-137DA pCi/G 0.648 0.154 0.059
EUROPIUM-152 pCi/G -0.019 U 0.023 U -0.022 U
EUROPIUM-154 pCi/G 0.000 U -0.023 U -0...009 U
EUROPIUM-155 pCi/G 0.040 U -0.016 U 0.082 U

IRON-59 pCi/G -0.022 U -0.004 4 0.004 U
POTASSIUM-40 pCi/G 8.960 4.800 6.160

RADIUM-224DA pCi/G 0.356 0.189 0.283
RADIUM-226DA pCi/G 0.383 0.257 0.324
RADIUM-228DA pCi/G 0.412 , 0.288

URANIUM-235 pCi/G 0.748
URANIUM-238DLP pCi/G 10.100 0.625 6.950

GROSS ALPHA pCi/G 18.000 5.250 . - 55.200
GROSS BETA pCi/G 41.100 34.000 69.600

TECHNETIUM-99 pCi/G 89.000 . J 85.700 J 32.600 1

The decimal places shown do not reflect precision reported Iy the laboratory.
\ien f>c.Q
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Ojuanterra
Services

SAMPLE RESULTS

LAB NAMEt

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

51005401

BOGNZO

SDG*:

MATRIX:

DATE RECEIVED:

W0755

OTHER
10/4/95 10:15:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ROR (2s) ERROR(2s) MDA UNIT YIELD NUMBER

pC/g

pCi/9

pCi/g

pci/g

pci/g

pCi/g

pCi/g

pCi/g

pCi/s

pCi/g

pCi/g

pCi/gpcivg

pCi/g

pCilg

pCi/g

pCi/g

pCilg

70.60%

70.60%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

70.60%

N/A

100.00%

100.00%

95.10%

RD3234

RD3234

RD3219

R03219

RD3219

RD3219

R03219

RD3219

RD3219

RD3219

RD3219

R03219

RD3219

RD3219

..BD32-19A-

RD3219

RD3222

.R03222

ITAS-IT-RS-0001

Number of Results: 1

1-27-45

009

1-16

U-234

U-238DA

CO-58

CO-60

CS-1370A

EU-152

EU-154

EU-155

FE-59

K-40

RA-224DA

RA-226DA

RA-226DA

U-235

U-235

U-238DLP

ALPHA

BETA

TC-99

1.60E+01

1.43E+01

2.38E-02

2.34E-02 U

6.48E-01

-1.88E-02 U

0.00E+0O LA
3.97E-02

-2.24E-02 IL
8.96E+00

3.56E-01

3.83E-01

4.12E-01

7.48E-01

1.84E+00

1.01 E+01

1.80E+01

4.11E+01

8.90E+01.r

6.1E-01

5.8E-01

1.5E-02

1.8E-02

4.5E-02

4.2E-02

4.8E-02

5.2E-02

3.6E-02

5.7E-01

4.6E-02

6.8E-02

1.1E-01

1.8E-01

2.1E-01

1.2E+00

6.1E+00

4.5E+00

1.6E+00

2.7E+00

2.5E+00

1.5E-02

1.9E-02

7.9E-02

4.2E-02

4.8E-02

5.2E-02

3.6E-02

1.1 E+00

5.8E-02

7.8E-02

1.2E-01

1.9E-01

3.7E-01

1.6E+00

6.4E+00

5.2E+00

1.0E+01

3.50E-02

3.33E-02

2.80E-02 -

3.43E-02

N/A

6.88E-02

8.03E-02

8.72E-02

5.83E-02

N/A

N/A

N/A

N/A

N/A

2.69E-02

N/A

5.54E+00

3.87E+00

9.60E-01
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-R IHLAND
51005402

BOGNZ1

SDG:

MATRIX:

DATE RECEIVED:

W0755

OTHER
10/4/95 10:15:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT 6MR(is) ERROR (is) MDA UNIT YIELD NUMBER

3.79E-02

3.33E-02

1.97E-02

2.20E-02

N/A

4.85E-02

5.64E-02

5.28E-02

4.54E-02

N/A

N/A

N/A

3.93E-02

N/A

5.11E+00

3.95E+00

9.60E-01

pCi/g

pCi/g

pCi]g

pci/g

pCi/g

pCi/g

pci/g

pci/g

pcilg

pCifg

pCi/9

pcilg

pCi/9

pCilg

pCilg

pCi/g

pCilg

70.60%

70.60%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

70.60%

N/A

100.00%

100.00%

95.10%

RD3234

RD3234

R03219

R03219

RD3219

R03219

R03219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3222.

RD3222

ITAS-IT-RS-0001

Number of Results: 17

02-27-96

01 0

1-17

U-234

U-238DA

CO-58

CO-60

CS-1 37DA

EU-1 52

EU-1 54

EU-1 55

FE-59

K-40

RA-224DA

RA-226DA

U-235

U-238OLP

ALPHA

BETA

TC-99

2.40E+00

1.95E+00

6.12E-03

1.58E-02

1.54E-01

2.34E-02

-2.29E-02

-1.55E-02

-3.56E-03

4.80E+00

1.89E-01

2.57E-01

2.02E-01

6.25E-01

5.25E+00

3.40E+01

8.57E+01

2.4E-01

2.1E-01

(J 1.1E-02

Lt 1.1E-02

2.4E-02

2.8E-02

L. 3.4E-02

Lk 3.3E-02

U. 2.7E-02

4.2E-01

3.4E-02

4.5E-02

7.0E-02

5.6E-01

3.6E+00

4.2E+00

- 1.6E+00

4.7E-01

3.9E-01

1.1E-02

1.1E-02

2.8E-02

2.8E-02

3.4E-02

3.3E-02

2.7E-02

6.4E-01

3.9E-02

5.2E-02

7.8E-02

5.7E-01
3.6E+00

4.7E+00

1.0E+01
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E?4banterra
Enonmanal
Series

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

51005403

BOGNZ2

SDG:
MATRIX:

DATE RECEIVED:

W0755

OTHER

10/4/95 10:15:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ROR (2 s) ERROR (2 s) MDA UNIT YIELD NUMBER

90.50%

90.50%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

90.50%

N/A

100.00%

100.00%

95.10%

RD3234

RD3234

RD3219

RD3219

RD3219

R03219

R03219

RD3219

RD3219

R03219

R03219

RD3219

R03219

RD3219

RD3219

RD3222

RD3222

ITAS-IT-RS-0001

Number of Results: 1

Oil

I-is

U-234

U-2380A

BE-7

CO-58

CO-60

CS-137DA

EU-152

EU-154

EU-155

FE-59

K-40

RA-224DA

RA-226DA

RA-228DA

U-235

U-238DLP

ALPHA

BETA

TC-99

4.93E+01

3.28E+01

2.03E-01

8.46E-03

1.91E-02

5.90E-02

-2.16E-02

-9.45E-03

8.18E-02

4.07E-03

6.16E+00

2.83E-01

3.24E-01

2.88E-01

4.40E+00

6.95E+00

5.52E+01

6.96E+01

3.26E+01

9.5E-01

7.8E-01

1.6E-01

LL 1.2E-02

1 1.5E-02

2.3E-02

(A 3.6E-02

A 3.9E-02

Lt 5.6E-02

LL 3.0E-02

4.7E-01

3.1E-02

5.8E-02

8.5E-02

2.8E-01

1.4E+00

1.0E+01

5.7E+00

7 9.9E-01

7.6E+00

5.1 E+00

1.6E-01

1.3E-02

1.5E-02

2.4E-02

3.6E-02

3.9E-02

5.6E-02

3.0E-02

7.8E-01

4.2E-02

6.7E-02

8.9E-02

7.3E-01

1.5E+00

1.2E+01

7.3E+00

4.3E+00

3.96E-02

2.96E-02

N/A

2.23E-02

2.87E-02

N/A

5.54E-02

6.69E-02

8.53E-02

4.96E-02

N/A

N/A

N/A

N/A

2.46E-02

N/A

4.87E+00

3.86E+00

9.60E-01

pCiLg

pCi/g

pCilg

pCi/g

pCilg

pCi/g

pCilg

pCi/g

pCi/g

pCi/g

pCI/g

pcig

pCi/g

pC/g

pcilg

pCilg

pCilg

pcilg

pCivg
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LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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QIuanterra

Quantemra incorporated
2800 George l ishingron Way
Richland. ishingvon 99352

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
345 Hills
Richland, WA 99352

October 30, 1995

Attention: Joan Kessner

%293037

OCT1905 S
Q Rs"VE cc0
C4 Datb

e6 Log in
t 9

.4;-.

SAF Number B95-106
Date SDG Closed : October 4, 1995
Number of Samples Three (3)
Sample Type Other
SDG Number : W0755
Data Deliverable Summary

1. Introduction

On October 4, 1995, three "other" matrix samples were received by the Quanterra
Environmental Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon
receipt, the samples were assigned the following laboratory ID numbers to correspond with the
Bechtel Hanford, Inc. (BHI) specific IDs-

OTESRL ID
51003501
51003502
51003503

BHI ID
BOGNZO
BOGNZ1
BOGNZ2

Matrix
Other
Other
Other

Date of Receipt
10/4/95
10/4/95
10/4/95

II. Analytical Results/Methodology

The analytical results for this report are presented by
includes sample identification information, analytical
statistical errors.

laboratory sample ID. Each set of data
results and the appropriate associated
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The requested analyses were: Alpha Spectroscopy
Uranium-234, -235, -238 by method ITAS-RD-3234
Gamma Spectroscopy
Gamma Scan by method ITAS-RD-3219
Gas Proportional Counting
Gross Alpha by method ITAS-RD-3222
Gross Beta by method ITAS-RD-3222
Liquid Scintillation Counting
Technetium-99 by method ITAS-IT-RS-0001

II. Quality Control

The analytical results for each analysis performed under SDG W0755 include a minimum of one
Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results with the exception
of Gross Alpha and Gross Beta QC sample results which are reported in pCi/sample.

IV. Comments

Alpha Spectroscopy

Uranium-234. -235, -238 by method ITAS-RD-3234
All of the batch samples contained U-236. U-235 and U-236 are nearly impossible to resolve
because of their similar regions of interest. The computer attempted to define the areas of each
but the computer's resolution was questionable, therefore, the analyst combined the U-235 and U-
236 region of interest counts for calculation and reporting, and those counts are reported as U-
235. The U-235 results for this batch should be flagged as estimates due to the U-236
contribution to the U-235 region of interest which cannot be resolved. The technician noted that
the LCS was contaminated by sample BOGNZO. The LCS is within limits and the sample was
analyzed in. duplicate with the duplicate results agreeing with the sample results within 3 sigma.
The blank is also within limits. The data are accepted and the cross-contamination noted by the
technician is determined to have been insignificant. The LCS, batch blank, sample and sample
duplicate (BOGNZO) results are within contractual requirements.

- f-27-Ki
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Gamma Spectroscopy

Gamma Scan by method ITAS-RD-3219
The LCS results have a high bias, however, the results are within 3 sigma of the expected activity
and the LCS is accepted. Sample BOGNZO and its duplicate did not meet the Fe-59 RDL due to
insufficient sample provided for analysis, and sample background activity. The Fe-59 RDL is
met in the blank and the results are accepted. The LCS, batch blank, sample and sample
duplicate (BOGNZO) results are within contractual requirements.

Gas Proportional Counting

Gross Aipha by method ITAS-RD-3222
The batch was reanalyzed due to a low LCS recovery. The reanalysis results are accepted and
reported. The cause of the initial low spike recovery is unknown. The reanalysis results for the
samples agree with the initial analysis. The LCS, batch blank, sample and sample duplicate
(BOGNZO) results are within contractual requirements.

Gross Beta by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (BOGNZO) results are within contractual
requirements.

Liquid Scintillation Counting

Technetium-99 by method ITAS-IT-RS-0001
The blank TSIE is 95.37, which is below the lower end point of the quench curve (98 TSIE). The
blank result is less than the MDA and the RDL, and the lower end of the quench curve is fairly
flat, therefore, the blank result is accepted. The team leader is looking into a possible trend with
batch blank quench problems. The matrix spike, LCS, batch blank, sample and sample duplicate
(BOGNZ2) results are within contractual requirements.

/2-7- 7-q5
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I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as verified
by the following signature.

Reviewed and approved:

Suzanne Gaines
Project Manager

-7 2-2746
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Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Page .. of.

Date Tumaround

Collector Company Contact Telephone iormal
A gnu)rs, /l., f/eh 1 Dave Enck, 373-3461 Norml
Project Designation Sampling Location SAF No.

Concrete Removal Charaoterization 183-H Solar Evaporation Basin Project 896-106
Ice Chest No. Field Logbook No. Method of Shipment

E-' EF / /33-/ Hand Deliver - Government Vehicle
Shipped To isite Property No. Bill of LadingtAir Bill No.

Quanterre
Possible Sample Hazards/Remark, Preservation Cool Cool Cool Cool None None

Type of Container G G - G P

No. of Contalner(e)

Special Handling and/or Storage
Cool Samplea to 4 Degrees Celsius Volume - 40 mi. 60 mI. 60 mI. &0ml. 1 Iter 20 ml.

[CP
Metals

SAMPLE ANALYSIS Include Anions

Supr- Seritm ol tom Activity
-trace I Below Cyianlda Sulfide 2 Below soon

Sample No. Maidx- Date Sampled Time Sempled f MW AMIR R m WM

&CN26- Alte.6- IDS/>--- 6 ;zo

A-56 hzAc Q3. V/ -V V V

A NC 2.E Sign/Pdnt Names SPECIAL INSTRUCTIONS o
-- _______Item I - Anoin, - ICF .. F, CI, S04, P04, N02, N03, formate and pH l S s

A quished y Datefffmo) I.. .76d a Date/TIme /2rsEoS,,mA
o --'v /6- f-9 0 *w A,'n-4/ /&-r3.' ijem 2-Gross Alpha. Grose Beta: u-234, -235, -238; To-99; Gamma Spoo. sL S eIu.

Date ./.6 wmdy /A aem

LA AT Y JRacaved BY T Date.Time

A LAM E Disposal Method Disposed By DateTtme

-n:4
-t tv

w
0
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RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL: I

PROJECT: -1 M. DATA PACKAGE:

VA.IDATOR: - LAB: QUAA7TER I DATE: 2- z 7

CASE: - SOG: toO S5 -

ANALYSES PERFORMED
o s~nm-s )fg Cawn-. ah

0 TotM U.aM O kWuf. 0 Tr.tn 0

SAMPLES/MATRIX oG K7 O > ZI>

1. Completeness . . . . . . . . . . . . . . . . . . .. . . . .. . . O N/A

Technical verification forms present? . . . . . . . . . . . No N/A

Comments-

2. Initial Calibration . . . . . . . . . . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? . . . . . . . . . . .

Initial calibration acceptable? . . . . . . . . . . . . .
Standards MIST traceable? . . . . . . . . . . . ... .. .
Standards Expired? . . . . . . . ... . . . . . . . . . .

Comments: RO-0 1+c tt n 1vrt6AOC' ncYsl Vi

.. .. /A

. . Yes No N/A

. . Yes No
. .Yes No
. . Yes No NA.

A-I
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3. Continuing Calibration . . . . . . . . . . . . . .

Calibration checked within one week of sample analysis?

Calibration check acceptable? . . . . . . . . . . . . .
Calibration check standards NIST traceable? . . . . . .
Calibration check standards expired? . . . . . . . . .

Comments: Yoann A4 nb IA O2 Qd CXAe

* . . Yes No

. . . Yes No A
* . . Yes No

* . . Yes No A

0o kantA atl -

4. Blanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O N/A

Method blank analyzed? . . . . . . . . . . . . . . . . . . . No N/A

Method blank results acceptable? . . . . . . . . . . . . ... No N/A
Analytes detected in method blank? . . . . . . . . . . . . . Yes : N/A
Field blank(s) analyzed? . . . .NPT:0. . . . . . . .. . . . Yes No
Field blank results acceptable? . . . . . . . . . . . . . . . Yes No N

Analytes detected in field blank(s)? . . . . . . . . . . . . Yes No N A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comments: (> R71j CF. vcS -- 'rP4;4cfSr , 4e \1S] c7A
QWcdi IuAw(v unS W vA AOP-rxo(r

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . . . O N/A

Matrix spike analyzed? . . . . . . . . . No N/A

Spike recoveries acceptable? . . . . .O'. . Yes ( N/A
Spike source traceable? . . .. . . . . . . . . . . . . . . . . Yes No,
Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes No A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No
Comnents: (0 0(enxer{ .40 -ta-qg sQ'Ne- '\s Cu-F cr iVniMs.N9

sow& tesu1+ 'njate -& bpns .'/ e rek~
~4A(=- t0zoiuv llnv.eqe -RA T IIP. drs itn4 ciIv

A-2
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6. Laboratory Control Samples . . . . . . . . .

LCS analyzed? . . . . . . . . . . . . . . . . . .
LCS recoveries acceptable? . . . . . .. . . . . .
LCS traceable? . . . .. . . . . . . . . . . . . .
Transcription/Calculation Errors? . . . . . . . .

. . . . . . . . . . O N/A

..... . .o No N/A

.. . ... (Des No N/A
.. . . . . Yes No N
.. . . . . Yes No

Comments:

7. Chemical Recovery . . . . . . . . . . . . . .

Chemical carrier added? . . . . . . . . . . . . .
Chemical recovery acceptable? . . . . . . . . . .
Chemical carrier traceable? . . . . . . . . . . .
Chemical carrier expired? . . . . . . . . . ... .
Transcription/Calculation errors? . . . . . . . .

. . . . . . . . . . O N/A

' . . . . . Ye No N/A

S. . . . . es , No N/A
.. . . . . Yes No
.. . . . . Yes No A
.. . . . . Yes No (/A>

Comments:

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . O N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . . No N/A
RPD Values Acceptable? ......... .. . ......... Yes Nj N/A.
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comets ourAVX I I 4 ~I elite YA~

Djhlcce- o 'V Ste.. Allrr ', -1 A r Ctive 00+2 o Wvv\4s4. '

021
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9. Field QC Samples . . . . . . . . . . . . . . . . . . . . . . . . N/A

Field duplicate sample(s) analyzed? . . . . . . . . . . . . . Yes No N
Field duplicate RPD values acceptable? . . . . . . . . . . . Yes No N A
Field split sample(s) analyzed? . . . . . . . . . . . . . . . Yes No
Field split RPD values acceptable? . . . . . . . . . . . . . Yes No c/j
Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes No N/A

Performance audit sample results acceptable? . . . . . . . . Yes No
Comments: Wi 0 rIA (TS mp, \wen- vr 4-4iw id -- 1,Z

/sR. novid tnta 's V%\-~rC4A

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . No N/A

Comnents: tIFe & AWI VPd I

IA ic- qi6 r~ -q/10 61 7-% oKA
11. Results and Detection Limits (Levels D & E) . . . . . . . . . . O N/A

Results reported for all required sample analyses? . . . . . No N/A
Results supported in raw data? . . . . . . . . . . . . . . . Yes No A
Results Acceptable? . . . . . . . . . . . . . . . . . . . . No N/A
Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No (Nc
MDA's meet required detection limits? . . . . . . . . . . . No N/A
Transcription/calculation errors? . . . . . .. . . . . . . . . Yes No

Comments:

A-4
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MEMORANDUM

TO: 183-H Basin D&D, Surface Removal Characterization December 28,1995
Project QA Record

FR: Thomas Stapp, Golder Associates Inc.

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0755-QES (943-1610.113 755INO.HBS)

INTRODUCTION

This memo presents the results of data validation for the analysis indicated below on data
package W0755-QES prepared by Quanterra Environmental Services. Sample information
is provided in the following table.

SAMPEEID COMMNTS ANALY IA
BOMM INORGANICS DRUMSOLEMDS

BOGNZ IDRUMSOLIDSII sEEArrTACaE4 DRUMSOLIDS

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
followinginformation as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment S. Data Validation SupportingDocumentation

DATA QUALITY OBJEC'IVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met

Accuracy. Goals for accuracy were met, with the exception of those deficiencies indicated
below.

Detection Lim-its. Detection limit goals were met for all sample results.

TU6' -,
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Data Package ID: W0755-OES Analysis: INORGANICS

Completeness. The data package was complete for all requested analyses. A total of tiee
samples were validated in this data package with a total of 66 determinations reported, all
of which were deemed valid. This results in a completeness of 100%, which meets the 90%
objective of the workplan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable:

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Method Blanks

Thallium was detected at a negative concentration in the method blank
qualifying associated results as estimated (). Attachments 2 and 5 provide a
summary of samples affected, data qualifications applied and supporting
documentation

Matrix Sike Recovery

Zinc and vanadium percent recovery was unacceptable. Attachments 2 and 5
provide a summary of samples affected, data qualifications applied and
supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7,1994; Westinghouse Hanford Company, Richland, Washington.

2 002

1-34



BHI-00922
Rev. 0

ATTACHMENT I

GLOSSARY OF DATA REPORTING QUALIFIERS

* .?;4y

) 0 3

1-35



BHI-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

1-36



BHI-00922
Rev. 0

WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified duing,dita validation the concentration may not
accurately reflect th ldetytidlhiP. Tli a cssdcai& 4i 4a been qualified
as estimated but should be c6nsicered ysable for idechin m'aking purposes.

BJ - Indicates the constituent was analyzed for ad detkVedat a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

004

1-37



BH-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

1-38



BHI-00922
Rev. 0

jArTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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DATA QUALIFICATION SUMMARY - FORM B-7

SDG:W0755-QES REVIEWER: DATE: PAGE_1 OFI
Tom Stapp 12-28-95

COMMENTS: INORGANICS

COMPOUNDJANALYTE QUALIFIER SAMPLES REASON
AFFECTED

VANADIUM J ALL SAMPLES MS RECOVERY WAS
<75% CONTROL
LIMIT

ZINC '*.- ALL SAMPLES MS RECOVERY WAS
<75% CONTROL
lIMIT:

THALLIUM N CONTAMINANT
DETECTED IN
METHOD BLANK AT
A NEGATIVE LEVEL

006
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Validated Data Summary, Data Package: W0755-QES
Sample # BOGNZO BOGNZI . BOGNZ2
Date 10/03/95 10/03/95 10/03/95
Location
Depth -
Type Drum Solid Drum Solid Drum Solid
Comments

Parameter Units Results Q Results Q Results Q
ALUMINUM MG/KG 10800.000 7430.000. . 12700.000
ANTIMONY MG/KG 13.800 U 15.000 B 36.700 B
ARSENIC MG/KG 34.800 34.700 51.500
BARIUM MG/KG 136.000 - 222.000 146.000
BERYLLIUM MG/KG 0.680 B 0.570 B 0.950 B
CADMIUM MG/KG 1.200 U . 1.800 B 2.100 B
CALCIUM MG/KG 96000.000' 53800.000 125000.000
CHROMIUM MG/KG 96.200 338.000 251.000
COBALT MG/KG 13.000 .. B 16.600 B 19.400 B
COPPER MG/KG 88.400 . 202.000 257.000
IRON MG/KG 38900.000 188000.000 184000.000
LEAD MG/KG 9.500 228.000 8.300
MAGNESIUM MG/KG 6000.000 8160.000 6750.000
MANGANESE MG/KG 593.000 2090.000 1970.000
NICKEL Ma/KG 38.600 173.000 133.000
POTASSIUM MG/KG 1730.000 B 1240.000 1830.000
SELENIUM MG/KG 0.260 U 0.260 U 0.260 U
SILVER MG/KG 3.000 U 3.000 U 3.000 U
SODIUM MG/KG 9740.000 6190.000 4490.000
THALLIUM MG/KG 1.500 1 8.500 7.600
VANADIUM MG/KG 53.700 J 32.900 J 40.600 J
ZINC MG/KG 156.000 3 140.000 J 206.000 J
The decimal places shown do not reflect the precision reported by the laboratory. lJer$Te CQ

\D
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/w-aier) : SOIL_
Level (low/med): LOW_
t Solids: 100.0

Concentration Units (ug/L

1 EPA SAMPLE NO.
ALYSES DATA SHEET

BOGNZO
Contract: 550.105 BOGNZO
SAS No.: SDG No.: W0755

Lab Sample ID: 9489-001
Date Received: 10/04/95

or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony:
Arsenic
Barium
Beryllium
Cadmium
Calcium~
Chromium-
Cobalt
Copper
Iron
Lead-
Magnesium
Manganese
Nickel
PotassThii
Selenium
Silver -
Sodium~~~~
ThalliUm
Vanadium_
Zinc-

Concentration C

10800
13.8 U
34.8
136

0.68 B
1.2 U

96000
96.2
13.0 E
88.4

38900
9.5

6000
593

38.6
1730 f
0.26 U
3.0 U
9740

1.5
53.7

156

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

SW-846

009

1-46
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N

N
N

T
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:
Matrix (soil/witer) : SOIL_
Level (low/med) : LOW
% Solids: 100.0

1 EPA SAMPLE NO.
ALYSES DATA SHEET

BOGNZ1
Contract: 550.105 BOGNZ1
SAS No.: SDG No.: W0755

Lab Sample ID: 9489-002
Date Received: 10/04/95

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte jConcentration

Aluminumi
Antimony-
Arsenic
Barium
Beryllium
Cadmium_
Calcium~
Chromium-
Cobalt
Copper
Iron
Lead-
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver -
Sodium~
Thallium_
Vanadium_
Zinc_

Color Before:
Color After:

Clarity Before:
Clarity After:

7430
15.0
34.7

222
0.57

1.8
53800

338
16.6

202
188000

228
8160
2090

173
1240
0.26

3.0
6190

8.5
32.9

140

Comments:

FORM I - IN
SW-846

010

Q

-7
N

N
N

Texture:
Artifacts:

3-
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/waE-er): SOIL
Level (low/med) : LOW
t Solids: 100~.0

EPA SAMPLE NO.

BOGNZ2
Contract: 550.105 1
SAS No.:__ SDG No.: W0755

Lab Sample ID: 9489-003
Date Received: 10/04/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Color Before:
Color After:

Analyte Concentration

Aum=num 12700
Antimony- 36.7
Arsenic 51.5
Barium 146
Beryllilm 0.95
Cadmium 2.1
Calcium~_ . 125000
Chromium 251
Cobalt 19.4
Copper 257
Iron 184000
Lead 8.3
Magnesium 6750
Manganese 1970
Nickel 133
Potassium 1830
Selenium 0.26
Silver 3.0
Sodium ~~ 4490
ThallismW 7.6
Vanadium 40.6
Zinc 206

Clarity Before:
Clarity After:

Q

-N

N
N

M

p
p
P
P
P-

P
P
P
P
P
Pp
P
P
P

P
Pp

p-

PP_p_

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

-- 507-1217 -711
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LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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Efuanterra
Environmental

~5 Rider Trail :Wmi
zarji Cim. .- issu.. 63045

324 298-8566 Te-h-hone
314 298-8757 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richland. Washington 99352

October 24, 1995

Attention: Joan Kessner

O2930

00

at'
Project number 550.105
Date Received by Lab October 4, 1995
Number of Samples Three (3)
Sample Type Solid
SDG Number W0755
Data Deliverable Summary

I. Introduction

On October 4, 1995, three (3) solid samples were received by Quanterra, Richland and transferred
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID
9489-001
9489-002
9489-003

BI ID
BOGNZD
BOGNZ1
BOGNZ2

Richland ID
51005301
51005302
51005303

Matrix
Solid
Solid
Solid

Date of Receiot
10/04/95
10/04/95
10/04/95

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

2 (-29 Cl3
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Quanterra
-EnvzronmentaI

- - ~Sermnce

Bechtel Hanford Incorporated
October 24. 1995
Project Number: 550.105
SDG: W0755
Page 2

Analyses requested: ICP metals by EPA method 6010 and Arsenic, Lead, Selenium, and
Thallium by Trace. Formate, Chloride, Fluoride, Nitrate,
Phosphate, and Sulfate by EPA method 300.0. Sulfide by EPA method
9030. Cyanide by EPA method 9010. PH by EPA method 9045.

III. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte. Sample Duplicate analysis was performed per the protocol for the pH
analysis.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:.

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

V. Comments

Percent solids was not determined for samples in SDG W0755. Due to software
configuration, the CLP forms list solid sample result units as " dry weight" and % solids as
"100". The results on the forms are actually mg/Kg as is and are not corrected for percent
solids. The figure of 100 was used as percent solids for calculation purposes only and does not
represent measured solids content of the samples.

/A
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euanterra

Bechtel Hanford Incorporated
October 24. 1995
Project Number: 550.105
SDG: W0755
Page 3

All the samples in SDG W0755 required dilution due to interelement interferences. The
instrument software flagged the undiluted run with an error code indicating that an interferant,
in this case Calcium for 9489-001and 9489-003 and Iron for 9489-002, was interfering with
the analysis of most of the elements requested. The samples were diluted and reanalyzed
without interference errors.

The Matrix Spike recovery for the Sulfide analysis on sample 9489-001 was outside of the
suggested limits of 75-125-%.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9489-001 and it's duplicate on the Sulfide analysis.

In order to clarify the Formate peaks from the Fluoride peaks, the entire batch was reprinted
showing only the four minutes of run and reintegrated to even out the baseline.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9489-001 and its duplicate on the Phosphate analysis.

The Matrix Spike recoveries for the Sulfate and Nitrite analyses on sample 9489-001 were
outside of the suggested limits of 75-125% due to the Nitrite, Phosphate, and Sulfate sample
concentrations exceeding the spike concentrations by a factor of four or more.

The retention times were entered into the computer program incorrectly, so it failed to identify
the peaks on the calibration curve. The correct retention times were then entered correctly and
the data for the calibration curve was regenerated.

Samples, 9489-001, 9489-001DUP, 9489-OOIMS, 9489-002 and 9489-003 were manually
integrated for Fluoride to level the baseline.

/ 015
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(4 uanterra

Bechtel Hanford Incorporated
October 24, 1995
Project Number: 550.105
SDG: W0755
Page 4

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

e i-Price Y
Project Manager
c:\\priceS\abbydavehanw0755.=ar

~ 0I
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Bechtel Hanford, Inc.

Collector
0) &,.norc A/9 4 IA~r

CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST

Icompany Contact
DaveEncit.

Telephone
373.2461

Pegls - of -

l1st Tutraround
X Prory

I Normal
Project Designelon Sampling Location SAF No.

Concrete Removal Chsreoterization 183-H Sole Evaporation Basin Prolect BS-10B
Ice Chest No. Field Logbook No. Method of Shipment

61-l EFL..I-33-/ Hand Deliver - Govemment Volet.
Shipped To ol1lel1 Property No. 1I31 of LedingAir Bill No.

Quentatr
Possible Sample Hazerdsflemarks Preservation Cool Cool Cool Coot None None

Type of Container G f- t jn' ... G P
No. ol Contlnesil) 1

Special Handling and/or Storage V
Cool Samples to 4 Degrees Celsius Volume 40 mi. l0 MI. 60 wl. t I Uter 20 mi.

ICP

SAMPLE ANALYSIS Include Anion -
Super. See I Seafrom Activity
tr I S.l 1Cdd. I Sullide 2 Below Sos I

Samnpla No. Matrix' Date Sampled Time Sampled owI

J9AMa,1,'o DS /0-34s 12

j0 ob> litp OL Fo

Sign/Print Names SPECIAL INSTRUCTIONS Mast?
lem 1 - Anoins - ICF -- F, CO, S04, P04, N02. N03. format, and pH a sel

quihed I Deteafime -f a Dategime '2 r 1,
s 0-.d D at. /'tem 2 - Gross Alpha. Gross Beta; u-234, -23S, -238; To-99; Gamma Spec.

Reinquished By Date/Time Received By .. Date/Time - . 62rA t * Wp

Relinquished By . Date/Time Received By Da/fime . &==vo7 5 .LT *VeIsdon

Received By Title DeisITime

) A Disposal Method Disposed By Date/fTime

&Q SP~If

\0
N0

-'a

I
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: 183 H t 4 b DATA PACKAGE:
VALIDATOR: LAB: QU A WT19 DATE: 12 - -9q
CASE: ISDG: tk)C76S C,Q :S

ANALYSES PERFORMED

0 CtPjlCP 0 CLPJGFAA 0 C CLMa C CSICVJ. I 0

(SW-846j1CP 0 SW-846IGFAA 0 SW-24Mg 0 SW-z4 C 0

SAMPLES/MATRIX % @ c / D A TL

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . No N/A

Is a case narrative present? . . . . . . . . . . . . . . . . Yes No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? .. . . . . . . . . . ;No N/A
Comments: O Irk.-9f : Av/\lvAs72c - \
BON ( ", g In-ib. IF C 4 i~f

A-19 019
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments? . . .
Are initial calibrations acceptable? . . . . . . . . . . . .
Are ICP interference checks acceptable? . . . . . . . . . . .
Were ICV and CCV checks performed on all instruments? . . . .
Are ICV and CCV checks acceptable? . . . . . . . . . . . . .
Comments: R2 n cick %rwA\ OtcudAcLniAArnt

. Yes No

. Yes No *

. Yes No CNtiAjj
. Yes No N/A
. Yes No MjA
-jrxl v ocR,.

4. BLANKS -
Were ICS and CCB checks performed for all applicable analyses? Yes No N/A -Q,
Are ICB and CCB results acceptable? . . . . . . . . . . . . . . Yes No Q/A
Were preparation blanks analyzed? . . . . . . . . . ...... No N/A
Are preparation blank results acceptable? . .N OT . . . . Yes l/A
Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes No
Are field/trip blank results acceptable? . . . . . . . . . . . Yes No
Comments: Jt) Rc rct 4r' CGQecwS z i Z bui is nic i- ur ed
g.~r L~,ew I a I wi'4o'~ ~edti 1C~LCfU, is rlt+4 4cw

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . . No N/A
Are spike sample recoveries acceptable? . . . . ..k'Y.' . . . Yes 0::, N/A
Were laboratory control samples (LCS) analyzed? . . . . . . ..Yes No N/A
Are LCS recoveries acceptable? . . . .. .. ......... Yes No N/A
Comments: '\ \c .Ai cp toi. assoiAec Csd

'See p,-q-ar4NeJ MS u iV.4N rY

A-20
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ni.-cu-cs-rr-.UU4, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

* 5. PRECISION
Were laboratory duplicates analyzed? . . . . . . . . .
Are laboratory duplicate samples RPD values acceptable?
Were ICP serial dilution samples analyzed? . . . . . .
Are ICP serial dilution %D values acceptable? . . . . .
Are field duplicate RPD values acceptable? - . . . . . .
Are field split RPD values acceptable? . . . . . . . .
Coments:

* . . . Yes
* . . . Yes
* . . . Yes
* . . . Yes

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? ....... .
Are duplicate injection %RSD values acceptable? . . . . . . . .
Were analytical spikes performed as required? . . . . . . . . .
Are analytical spike recoveries acceptable? . . . . . . . . . .
Was MSA performed as required? . . . . . . . . . . . . . . . .
Are MSA results acceptable? . . . . . . . . . . . . . . . . . .
Comments:

Yes
Yes
Yes
Yes
Yes
Yes

B. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses?
Are all results supported in the raw data? ...
Are results calculated properly? . . . . . . . .
Do results meet the CRDLs? . .. . . . . . . .
Comments:

. . . . . . .( k, V
. . . . ... Yes

.. . . . . . Yes
. . . . . .(I

A-21

021

1-61

N/A
N/A

(NA
(H

(N

()K:

N/A
A
A

N/A,
NIA

No
No
No
No
No

No

No

No

No
No
No
No

No
No

No

No

N/A

N/A
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Lab Name: QUANTERRAMO

U.S. EPA - CLP

5A EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY

S- UwMAtRAY BOGNZOSD
Contract: 550.105 1 1

Lab Code: ITMO__ Case No.: SAS No.:

Matrix (soil/water) : SOIL

SDG No.: W0755

Level (low/med): LOW_

% Solids for Sample: 100.0

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

Analyte

Aluminum
Antimony-
Arsenic
Barium ~
BerylliIm
Cadmium
Calcium
Chromium
Cobalt -
Copper_
Iron
Lead-
Magnesium
Manganese
Nickel
Potasslui
Selenium
Silver -
Sodium
Thalli-n
Vanadium
Zinc

Comments:

Control
Limit

!;R

80-12080O- 12080-120
80-120
80-120_
80-120_

80- 120
80-120

8 0-120

80-120
80-120

80- 120
80-120
80-120_

Spiked Sample
Result (SSR)

40.9450
233.0390
314.2270

5.3700
4.6460

120.7230
54.3500

109.3140

53.6940

608.1030
80.5050

185.4310
3.9250

187.0930
83.6550-

178.2850

Sample
Result (SR)

13.8000
34.8200

136.D490
0.6800
1.1500

96.1910
12.9900
88.4210

9.4970

593.0810
38.5550

0.2600
3.0000

1.4880
53.6580

155.7980

Spike
Added (SA)

50.00
200.00
200.00

5.00
5.00

20.00
50.00
25.00

50.00

50.00

200.00
5.00

200.00
50.00
50.00

Aszcovakec9. ~Ih~ ~ffAe. n~te)ed CA.vkaU4eS are _
a%. ~ ~ ~ f iU.WAT' IL:;1 ''ZA P S

FORM V (Part 1) - IN

1-62

%R

99.1
89.1
93.8
92.9

122.7
82.7
83.6

88.4

30.0
83.9

92.7
78.5

0.
45.0

SW-846
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U.S. EPA - CLP

3
BLANKS

Lab Name: QUANTERRAMO _ Contract: 550.105

Lab Code: ITMO__ Case No.: SAS No.: SDG No.: W0755

Preparation Blank Matrix (soil/water) : SOIL-

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG

Analyte

ATuhm.num
Antimony-
Arsenic
Barium
Beryllfuli
Cadmium
Calcium-
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium-
Silver
Sodium
Thalliii
Vanadium-
Zinc-

Initial
Calib.
Blank
(ug/L)

22.3
27.6

3.1
0.8
1.0
2.3

18.8
3.7
4.2
3.6
7.8
0.8

63.3
1.5

11.3
1382.4

2.6
6.0

27.7
4.1
4.3
1.7

T 9aI& .. cL0L

Continuing Calibration Prepa-
Blank (ug/L) ration
C 2 C 3 C Blank C

27.6 7. .27. 2 6 t . 60 U
3.1 !4:1T; r 3.1 U 0.310 U
0.8 I 0.8 U 0.080 U
0.6 U 0.6 U 0.6~ B 0.060 U
2.3 U _ 2.3 U 2.3 U 0.230 U

33.3 B 18.8 U 24.7 B '": _
3.7 U __3.7 U 3.7 U _0.375 U
4.2 U -4.2 U 4.2 U 0.420 U
3.6 U 5.5 B 3.6 U -.--

21.1 B 25.3 B 7.4 B _ .,212- -
0.8 U 0.8 U 0.8~ U JS..0.S2 B -

63.3 U 63.3 U 63.3 U =-59i6G -
1.6 B - 2.9 B 1.5 B 0.090 U

11.3 U 11.3 U 11.3 U 1.130 U
1382.4 U 1382.4 U 1382.4 U 138.240 U

_ 4.5 B 2.6 U 2.6 U 0.260 U P
6.0 U -6.0 U 6.0 U 0.600 U P

28.0 B 47.0 B 64.0 B
-5.8 B -4.6 B 4.1 U -0.729 B
4.3 U - 4.3 U 4.3 U --. -3-4 --
1.7 U - 1.7 U 1.7 U . .. -

-c .m. = 7=.*.A
tB.td o (OGN as tvv'fRteck -. ).

FORM III - IN

M

P
P

P

P
P

P'
A

SW-846

-44---
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MEMORANDUM

TO: 183-H BASIN D&D SURFACE REMOVAL CHARACTERIZATION December 28, 1995
Project QA Record

FR- Thomas Stapp, Golder Associates Inc.

RE: GENERAL CHEMISTRY DATA VALIDATiON SUMMARY FOR DATA PACKAGE
W0755-QES (943-1610.113 755GEN.HBS)

INTRODUCTION
.4

This memo presents the results of data validationfor the analyses indicated below on data package
W0755-QES prepared by Quantera Environmental Services. Sample information is provided in the

following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA

BOGNZO INORGANICS DRUM SOLID
BOGNZI DRUM SOLID
BOGNZ2 SEE DRUM SOLID

ATTACHMENT 4

Data validation was conducted to level C in accordance with the WHC statement of work (WHC
1994) and validation procedures (WHC 1993). Attachments I through 5 provide the following
information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Detection Limits. Detection limit goals are not specified for solid and soil matrices for the requested

analyses, however qualification is not applied for this data quality objective.

Completeness. The data package was complete for all requested analyses. Three samples were

validated in this data package with a total of eighty determinations reported, 77 of which were deemed

valid. This results in a completeness of 96%. which meets the 90% objective of the work plan.

1-65
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nata Pnaknoe M- W0755-OES Analysis: GENERAL CHEMISTRY

MAJOR DEFICIENCIES

The following major deficiency was identified during data validation which required qualification of
data as unusable.

Holdin Time

The holding time for ortho-phosphate analysis exceeded the limit by a factor of two.
qualifying associated non-detect results as rejected (UR). Attachments 2 and 5 provide a
summary of the samples affected, data qualifications applied and supporting
documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required qualification of
data:

Holding Time

The holding time for pH, nitrite, and nitrate analyses exceeded the limit by a factor of
two, qualifyng associated results as estimated (J). Attachments 2 and 5 provide a
summary of the samples affected, data qualifications applied and supporting
documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, Purchase Order
MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September 7, 1994; Westinghouse
Hanford Company, Richland, Washington.

0 0 2
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS

JIlfq

003
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WHC-SD-EN-SFP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was-analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should :be considered usable for decision making purposes.

BJ - Indicates the consfituenit was'analyzed for and detcted at a.copentration less than
the contract reburedIip iittR btie tMf4tlie:instrument detection
limit (IDL). Due to anmi? quality/control deficiency identified during data validation
the associated data have beaii a ifiicQn U tea, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality -
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

0 0 4
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ATrACHMENT 2

SUMMARY OF DATA QUALIFICATIONS

005
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WHC-SD-EN-SPP-002, REV. 2

DATA QUALIFICATION SUMMARY

006

1-73

SDG: W0755-QES VALIDATOR: DATE: 12-28-95 PAGE: 1 OF I
T.Stapp

COMPOUND QUALIFIER SAMPLES REASON
[ _AFFECTED

NITRITE J ALL SAMPLES HOLDING TIME IS
EXCEEDED BY >2
TIMES THE LIMIT

NITRATE J ALL SAMPLES HOLDING TIME IS
EXCEEDED BY >2

- _TIMES THE LIMIT

ORTHO- UR 4L t 4 G TIME IS
PHOSPHATE EXCEEDED BY >2

TIMES THE LIMIT

pH J ALL SAMPLES HOLDING TIME IS
EXCEEDED BY <2

i if. e4. TIMES THE LIMIT
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS

* .. * ~ ~* V *-±... .,~'--. 44
x'" 'C ,.&t 4 4 ~ '~S, ~ t

* ~ %tt4~g ~.

.4 - .3. ~.

007
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Validated Data Summ ary, Data Package: W0755-QES
Sample # BOGNZO BOGNZI BOGNZ2
Date 10/3/95 10/3/95 10/3/95
Location
Depth
Type Drum Solid Drum Solid Drum Solid
Comments

Parameter Units Results Q Results Q Results Q
N03-N UG/G 861 1 383 1 515 1
N02-N UG/G 381 j 3.41 j 4.44 1

or1lO-PO4 UG/C 4.97 UR 4.99 UR 4.97 UR
S04 UG/G 820 430 227

Cl UG/C 142 13.8 38.5
1' UG/G 29.3 42.6 33.3

BR UG/G.
pH pH I 12.04 1 .0.8 j 12.11 1

SULI.FIDE UG/G 10.1 U 48.9 9.96 U
FORMATE UG/G 27.2 38.8 8

CN UG/G 2.83 0.56 0.69
The ddecimal places shown do not reflect the precision reported by the laboratory.

e'C C e C&

'4.
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'Category: Orthophosphate
Nethod: EPA 300.0
Matrix: SOLID

ID
9489-001

94M9-001tP

9489-coatms

9489-002

9489-003

QCBLKMOSs-2

QCMLk80505-3

OCLcSo505-2

QOLCS&OSS-3

An.tyte

Ortho-Phowdpate

Ortho-Phosphate

Ortho-Phosphte

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate

Ortho-Phosphate,

Ortho-Phosphate

Ortho-Phosphate

Ouanterra-Richtand
P.O. Box 1970
Richtand, WA 99352

Project: 550.105

BLank SmpLe.
CAS Nu er Nae

14265-44-2 4CrUnOSCS-2

14265-44-2 0ULflO505-2

14265-44-2 ChUXtOMS-2

14265-44-2 OCgilSMOS-2

14265-44-2 OCELKSOS-3

14265-44-2 OCLX05S-2

14265-44-2 OCBLKSOSOS-3

14265-44-2 QCfLKOS0S-2

14265-44-2 0CLZ30S05-3

wganterf

Ssvtie Date 10/03/95
Receipt bate 10/04/95
Report Date : 10/17/95

Prep. AnaLyses
Date Date

10/13/95 10/13/95

10/13/95 10/13/95

10/13/95 10/13/95

10/13/95 10/13/95

10/13/95 10/13/95

10/13/9S 10/13/9S

10/13/95 10/13/95

10/13/95 10/13/95

10/13/95 10/13/95

ResuiLt Unit

4.97 UW/G

4.96 twG

108 Ec

4.99 uG/G

4.97 UG/9

5.00 U/G

5.00 UG/G

97 flEC

103 =lC

Decoction

.w L 4.97

u 4.96

.Ar LR
LtuR

U

U

009

1-78

Want

mm

NA
80=N0

80=122

MA

VA'

NA
HA

bit.

-r

4.99

4-97

5.00

5.00
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Rev. 0

Ouanterra-Richtand
P.O. BOx 1970
RichLad, MA 9952

Praiect: 550.105
CateSory: SLFATE

Nethod: EPA 300.0
atrix: SOLID

Cant

1CN0 .

80=N1
gown

NA

NA

NA

NA

QOanterra
ID

9489-001

9489-001DUP

9489-OOIS

9489-002

9489-003

QCBLKSOSCS-2

QCBLKSOS5-3

QCLC=ss505-2

QCLCSOSGS-3

Anatyte

SuLtfate

SuLfate

SuLfate

SuLfate

SutLfate

SuLfate

SuLfate

SuLfate

SuLfate

CAS NLer

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

Bantk Sampte
Rama

QCBLs505-2
GCBQ L05OS-2

QCSLKS0S5-2

QCBLXW505-3

OrgLKSOSOS-2

QCMLKB05S-3

QCRLrsc505-2

OCSLKUS05-3

jhuanterra

SampIe Date : 10/03/95
Receipt Date : 10/04/9S
Report Dat : 10/17/95

Prep. AnaLyses
Date Date

10/13/95 10/13/95
10/13/95 10/13/95

10/13/95 10/13/95

10/13/95 10/13/95

10/13/95 10/13/95

10/13/95.10/13/95

10/13/95 10/13/95

10/13/95 10/13/95

10/13/95 10/13/9S

ResuLt Unit

794 UG/G

46 XREC

430 U/G

227 UG/G

5.00 UG/G

5.00 UG/G

92 %REC
95 %REC

010

1-79

i-
S

10

5

2

Detectian
Limit

24.8

24.9

9.94

S.00

5.00

tamt.

u

U

I-

V
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Q'uanterra
uanterra-Richtand

P.O. Box 1970
Richland, WA 99352

Project: 550.105
Category. CHLORIDE

Nethod: EPA 300.0
Matrix: SLID

Sample Date : 10/03/95
Receipt Date : 10/04/95
Report Date 10/17/95

Prep. Analyses
Date oate

10/13t95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/"l

113195

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/9S

10/13/95

Result Unit GiaL.

142 UG/G
141 UG/G

99 XREC

13.8 UG/G

38.5 UG/G

2.00 UG/G U

2.00 UG/G U

98 nREC

86 nEC -'

Detection
Limit Dil.

9.94 5

9.91 5

10

2.00 1

1.99 1

2.00 1

2.00 1

I

I

-(AL t 2-2S -6
-040a-7-~

Oil

I-80

Clint
10. - '

u8n1

BOGR2

MEA

VA

MA

MA

uanterra

9489-001

9489-ooiDUP

94B9-COIKS

9489-002

9489-003

oCBLXOSOS-2

GMUMlOSS-3

OCLCSSO5Os-2

oCLCSSOS-3

AnaLyte

Chlcrlde
ChLoride

ChLoride

Chloride

Chloride

Chloride

Chloride

Chloride

Chloride

CAs Uther

16167-00-6

16181-00-6

16887-00-6

16887-00-6

16887-00-6

1617-00-6

16187-00-6

16837-00-6

16387-00-6

stnt sample
Nme

n""3WDC5-2
QCuOsos5-2

nmn SLn05-2

0aCS8050s-2
4CMLUZ05-3

OCBLKf505-2

oCBt=505-3

oc8r330505-2
4CSLXUSoS-3



' Ounterra-Richtnd
P.O. Box 1970
Richland, VA 99352

Project: 550.105

CAS Ntutor

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

16984-48-8

Blank Saiple
Name

QoMS-20tBLfl0505-2

oCBLKOS-2

OCMLKSM50-2

CBLK0505-3

c5Lu0505-2

0CSLK0505-3

GCBLKB055-2

QCBLK80S053

BHI-00922
Rev. 0

Quanterra
Semices

Smote Date : 10/03/95
Receipt Date : 10/04/95
Report Date : 10/17/f9

Prep. Analyss
Date Date

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

10/13/95

Result Unit

31.6 UG/C

81 REC

42.6 UG/C

33.3 US/C

1.00 LIC/C

1.00 UG/G

95 XREC

94 flEC

aut.

U

u

Detection
Limit Dit.

9.94 10

9.91 10

10

4.99 5

4.97 5

1.00 1

1.00 1

V
V

-7W' t2-2 -Qg

0 1 2

I-81

tCatttwry, FLUORIDE
Method: EPA 300.0
Matrix: SOLID

Client

80U20

90G122

NA

MA

tuanterra
10

9489-001

9439-001UP

9489- 00INS

9439-002

9489-003

CBLKO5OS-2

CBLKrS505-3

ocLcS055-2

OCLCSSO505-3

Analyte

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoide

Fluoride

Fluoride

Fluoride
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Otanterrw-RichtLdP.D. Box 1970
RichLand, VA 99352

Ctery: PH EPA 905 Project: 550.105

Method: EPA 9045
Matrix: SLID

ueuanterra

SOMPte Date : 10/03/95
Receipt Date : 10/04/95
Report Date : 10/17/if

CWiwtt Guanterrn St&a S tapie Prep. AnsLyses . De tiar
ID 10 AnaLyte CAB Weber Name Date Date RmouLt Unit GaiL. Limit bit.

usMZO 9489-001 PH C-006 0CBLL0150-1 10/11/95 10/11/95 12.04 PH I

C-006

C-006

C-006

C-006

C-006

GCBLlB1SOl-

oCBLuoiSO-1

=CL=150-2

oCBLi150-1

QCB=lfl150-2

10/11/95 10/11/95

10/11/95 10/11/95

10/11/ 10/11/95

10/11/9i 10/11/f9

10/11/95 10/11/95

12.05

10.80

12.11

5.16

5.47

PH

PH

PH

PH

PH

J

I

013

1-82

"mezo
BoGwli

aGNZ2

MA

MA

9489-001mp

9489-002

9489-003

QCsLKS0150-1
oCauKOISO-2

PH

PH

PH

PH

pH



BHI-00922
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Categry: Sulfide EPA 9030
Nthod: EPA 9030
katrix: SOLID

Quanterr-Richland
P.D. BDx 1970
RichLand, WA 99352

Project: 550.105

ugjuanterra
Eamironmeatzi

Suple Date : 10/03/95
Receipt Date : 10/S4/95
Report Date : 10/17/95

BLan-i Spte

QCB"DBD054-1

QCUIMO054-1

neCBnnn%-1

GCMLIM0054-1
GCBrO54-1

QCBLKSM54-1
@CBLsmi4-l

Prep. Analyses
Date Date

10/10/95 10/10/95

10/10/95 10/10/95

10/10/96 10/10/95

10/10/95 10/10/95

10/10/95 10/10/l

10/10/95 10/10/95

Ia/1i/95 10/10/95

ResuLt Unit

10.1 Uw/G
10.1 UG/C

0 2REC

48.9 US/C

9.96 UG/G

10.1 UG/G
80 XREC

t. I

U

U

U

U/

tection
Limit Dil.

10.1 1

10.1 1

1

10.2 1

9.6 1

10.1 1

- (2.-& 395

014

1-83

Ctimt
ID

BCOMU1

MA

Quanterra
10

9459-001

9489-001up

9489-OiNS

9489-002

9489-003

QCBLKS0054-1

QCLCSSO054-1

Anatyte

SULfIde

SuLfide

SuLf ide

Sulfide

Sulfide

Sulfide

Sulfide

CAS txder

184%-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

18496-25-8

184%6-25-8



Cl Cs

0. Vi gs

0 -N 0

60 S
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*Catery: Cyanide EPA 9010
Method: EPA 9010
Matrix: SOLID

Quanterra-RichLand
P.D. Box 1970
Richtand, UA 99352

Project: 550.105

Qyfglanterra
Effimammd

ser"ice

SampLe Date : 10/03/95
Receipt Date : 10/04/95
Report Date : 10/17/95

Ctient Quanterra staw Sutpte Prep. Analyses Detection
to ID Anatyte COS lutter aM Date Date Resut Unit aUet. Limit DiL.

9489-001

94m9-001tP

949-00ms

9489-002

9489-003

4CLk79945-1

QCRLK79945-2
0CLCS79945-1

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

0CLCS79945-2 Cyanide

57-12-5

57-12-5

57-12-5

57-12-5

57-12-5

57-12-5

57-12-5

57-12-5

OcuL17994s-1

QCBLK79945-1

0CBLK79945-1

GCLK7995-1

OCBLK79945-2

QCRLK7994s-1

WCBLK79945-2

0CBLK79945-1

10/09/95

10/09/

10/09/f

10/09/95

10/09/95

10/09/95

10/09/95

10/09/95

10/11/95

10/11/95

10/11/95

10/11/95

10/11/95

10/11/95

10/11/9

10/11/95

57-12-5 0dLUt79945-2 10/09/9S 10/11/95

2.83 UG/G

2.39 UG/G

87 mZC

0.56 UG/G
0.69 UG/0

0.50 UG/G

0.50 UG/C

96 flEC

95 %REC

0.50 1

0.50 1

0.50 1

0.50 1
0.50 1

0.50 1

1

1

U

U

v/

e

016

1-85

BOCV)I

MA

MA

UA

MA
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tumnterra-Richtand
P.O. 2ox 1970
RichLUd, wA 99352

Project: s50.105
-Categr.y Nitrate

method: EPA 300.0
Natrix: SOLID

An tyte

Nitrate-N

Nitrate-N

Nitrate-N

Nitrate-N

Nitrate-i

Nitrate-L

Nitrate-N

Nitrate-N

CAS KNober

14"97-55-8

14797-5!1-3

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

14797-55-8

Blank SLmpLt
Name

OCLKOSs-2

OCBLSOSOS-2

octsAMOS05-3

OCBLKSOSOS-2

QCBLK80505-3

t~uanterra
Emvionmanal

Services

S..pte Date : 10/03/95
Receipt Date : 10/04/95
Report Data : 10/17/9%

Prep. Analyses
Date Date

IufIn

10/13/95

10/13/95

10/13/9S

10/13/95

10/13/9S

10/13/95

10/13/95

10/13/95

10/74/W

10/13/95

10/13/9S

10/13/95

10/13/95

10/1U/95

10/13/95

10/13/95

10/13/95

017

1-86

CLint
ID

BOMl

ILA

KA

MA

NA

unnterra
ID

9489- 001

9489-001DUP

9489-OOINS

9489-002

9489-003

OCBLKh0S05-2

QCSLXBO505-3

QcLcSmaoso-2

OCLCSOSOS-3

Detection
Limit

39-7

Resutt Unit

861 UG/G

907 UI/G

108 XREC

383 UG/G

515 Us/G

0.20 UG/G

0.20 UG/G

100 flEC

99 XREC

Dil

200

200

20D

100

100

I

I
I

20.0

19.9

0.20

0.20

AR
U

U

/



BHI-00922
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Ounterra-RichLand
P.O. BOX 1970
RichLand, VA 99352

Project: 550.105
-Catnory: Nitrite

Method: EPA 300.0
atrix: SOLID

Quanterrs
ID

9489-001

N 9489-0010UP

9489-I00 NS

9489-002

9489-003

OarUcS05S-2

GC1K80505-3

QCLCS80505-2

QCLCS80505-3

AnLyte

nitrite-N

Nitrite-N

Nitrite-N

Nitrite-it

Nitrite-N

Nitrite-

Nitrite-N

Nitrite-N

Li'

Quanterra

Saapte Doat : 10/03/95
Receipt Date : 10/04/95
Report Date : 10/17/95

Btat Stp.c Prep. AnaLyses
CAS Nuttbr Naft Date Date Result Unit

14797-65-0 0C3UM505-2 10/13/95 10/13/95 381 UG/G

14797-65-0 0Cfl50505-2 10/13/95 10/13/95 413 WIG

14797-65-0 rlCBS05-2 10/13/95 10/13/95 616 fREC

14797-65-0 QCBLK505-2 10/13/95 10/13/95 3.41 WIG

14797-65-0 0CBL130505-3 10/13/95 10/13/95 4.44 UIG/

1479716§z0 0CBLK050S-2 10/13/9S 10/13/95 0.20 UG/

i4#7-S4.- §Uts0(05'-" 1/13M951013/95. . 0.20 IG/O

14797-ap @dCS50p2 .10//1M9 1/95 102 UEC

14797-65- (Inu8 3 i ' fl 10/13/9 82 %REC

018

1-87

CLiunt
I0

BOSIZO

ROGW21

MA

MA

MA

NA

Detection
Q-u Limit

39.7

0.20

0.40

U 0.20

U 0.20

bit.

200

200

1

2

1
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ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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Quainc'ra Jncorponred
13715 Rid'er Thwili Nor.
Ean Ciry Missouri 63045

314 298-8566 TelePhone
314 298-8757 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352

October 24, 1995 -.. .

Attention: Joan Kessner

1293D4

AlR- i c
4 i

ftm 6b

Project number 550.105
Date Received by Lab October 4, 1995
Number of Samples : Three (3)
Sample Type Solid
SDG Number W0755
Data Deliverable Summary

I. Introduction

On October 4, 1995, three (3) solid samples were received by Quanerra, Richland and transferred
to Quanterra. St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID
9489-001
9489-002
9489-003

BH ID
BOGNZO
BOGNZ1
BOGNZ2

Richland ID
51005301
51005302
51005303

Matrix
Solid
Solid
Solid

Date of Receipt
10/04/95
10/04/95
10/04/95

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

020

1-91
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(uanterra
Semtce

Bechtel Hanford Incorporated
October 24. 1995
Project Number: 550.105
SDG: W0755
Page 2

Analyses requested: ICP metals by EPA method 6010 and Arsenic, Lead, Selenium, and
Thallium by Trace. Formate, Chloride, Fluoride, Nitrate,
Phosphate, and Sulfate by EPA method 300.0. Sulfide by EPA method
9030. Cyanide by EPA method 9010. PH by EPA method 9045.

IIM. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte. Sample Duplicate analysis was performed per the protocol for the pH
analysis.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

V. Comments

Percent solids was not determined for samples in SDG W0755. Due to software
configuration, the CLP forms list solid sample result units as " dry weight" and % solids as
"100". The results on the forms are actually mg/Kg as is and are not corrected for percent
solids. The figure of 100 was used as percent solids for calculation purposes only and does not
represent measured solids content of the samples.

1-92
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uanterra

Bechtel Hanford Incorporated
October 24. 1995
Project Number: 550.105
SDG: W0755
Page 3

All the samples in SDG W0755 required dilution due to interelement interferences. The
instrument software flagged the undiluted run with an error code indicating that an interferant,
in this -case Calcium for 9489-001and 9489-003 *and Iron for 9489-002, was interfering with
the analysis of most of the elements requested. The samples were diluted and reanalyzed
without interference errors.

The Matrix Spike recovery for the Sulfide analysis on sample 9489-001 was outside of the
suggested limits of 75-125%.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9489-001 and it's duplicate on the Sulfide analysis.

In order to clarify the Formate peaks from the Fluoride peaks, the entire batch was reprinted
showing only the four minutes of run and reintegrated to even out the baseline.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9489-001 and its duplicate on the Phosphate analysis.

The Matrix Spike recoveries for the Sulfate and Nitrite analyses on sample 9489-001 were
outside of the suggested limits of 75-125% due to the Nitrite, Phosphate, and Sulfate sample
concentrations exceeding the spike concentrations by a factor of four or more.

The retention times were entered into the computer program incorrectly, so it failed to identify
the peaks on the calibration curve. The correct retention times were then entered correctly and
the data for the-calibration curve was regenerated.

Samples, 9489-001, 9489-001DUP, 9489-001MS, 9489-002 and 9489-003 were manually
integrated for Fluoride to level the baseline.

,.~.~-4 4 '022
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Q"uanterra
En',nmeataIServices

Bechtel Hanford Incorporated
October 24, 1995
Project Number: 550.105
SDG: W0755
Page 4

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

/ w 
Ved:

Wide H-. Price
Project Manager
eA\priccS'.bbydave\hamw0755.ma

23
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Bechtel Hanford, Inc.

Collector
/l. 9' e( . /". M94 1 lok

CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST

Company Contact
Dav Encke

Telephone
373-3461

Pace - of -

Data Turnaround

X Priority
I Normal

- Project Designation Sampling Location SAP No.
Concrete Removal Characterization - 183-H Solar Evaporation Basin Protect B95-106

Ice Chest No. Field Logbook No. Method of Shipment
4W-1 EFL-//33-/ Hand Dlive.r - Gov.rnment Vehicle

Shipped To Olidte Property No. Bill of Leding/Alr Bill No.
Guanterra

Possible Sample Hauoads/mematke Preservation Cool Coot Coot Cool None None

Type of Container 40 A-G -.G G P
No. of Containeris1

Special Handling end/or Storage
Cool Samples to 4 Degrees Celslue Volume 40 Mi. GOWl. 60 mi AwnI. 1 Iter 20 mi.

ICIP

SAMPLE ANALYSIS include Anion.
Super- Sea ftem SeeItem Activity
trace I Below C iAut . da 2 Below Sen

Sample No. Matlixh Date Sampled Time Sampled Ii Ii

CAl P ES Sign/Print Names SPECIAL INSTRUCTIONSt Mabi-
_lIen 1 - Anotno - ICF --IDSI. S04, P04, NO, NOS. lorAna end pH * s9;

R q hdyDale/Time .. - dDate/Time /Zf SE * Sedmn
/ / - ) ) . des//t v /o-3-t r Ijem 2 - Gross Alpha, Gross Beta: u-234, -235, -239: To-SB; Gammne Spec. St Slde

D>t/dS 10d /catatelinme /i/jW.s~

Relinquished By Datelllme Roeeved By -. OaDte/inme D
Relinquished By Data/Time Received By Date/Time -. Sn,. &v/?755 L ,tqu

0A *AT * Received By Titie -Date/Tim.

F*LSAP Disposal Method Disposed By Date/Time

86 PQ[ 0?

I BrJ I

Sin/ritmaesSPCILINNR-TU

00(Z

I
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ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION A B 0 E
LEVEL:

PROJECT: I3 H t1Sai\btbR 40Of DATA PACKAGE:
VALIbATOR: , - LAB: Q LkA 1TWZ I DATE: Z - ? --

CASE: if SDG: vxk 075 -ES

ANALYSES PERFORMED

O("-nc 0 Toe TOX O TPH-418.1 OH .nd Grea. A~rrmty

0 Am.n. 0 Boo/coo )(Cw. 0 Crofwnv 0 NO,$N,

C sSa. O TDs 0(h..f . L.I . o

)SLWIz 1~A 0 0 wzm 0 0

SAMPLES/MATRIX Q -, L 7 iD(?L LA ILt >g'
ZcG \)Z -

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . No N/A
Is a case narrative present? . . . . . . . . . . . . . . . . . No N/A
Comments:

2. HOLDING TIMES
Are sample holding times acceptable? ........ . . . . Yes N/A
Comments: : e- Idnir TW'e ? x y ,

A-23

- 0 26
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION
Was initial calibration performed for all applicable analyses? Yes No N/A
Are initial calibration results acceptable? . . . . . . . . . . Yes No N/A
Was a calibration check performed for all applicable analyses? Yes No (N/A,
Are calibration check results acceptable? . . . . . . . . . . . Yes No
Comments: Rck..z 5 to- V Y vkr\+ sn-4 oin accd

-Qrc L sgf (2cc c'. japMcfth .

4. BLANKS

Were laboratory blanks analyzed? . . . . . . . . . . . . . . No N/A
Are laboratory blank results acceptable? . . . . . . . . . . e No N/A
Were field/trip blanks analyzed? . . . . .NOT C. . . . . . Yes No N/A ,
Are field/trip blank results acceptable? . . . . . . . . . . . Yes No N/A
Comments: (' i (& Ct\ tS0S AD tci ev\-SEd & -xph \k)ZF
rnn9 \s t44 OPM PUII\eI

5. ACCURACY

Were spike samples analyzed at the required frequency? .9. No
Are spike recoveries acceptable? . . . . . . . . . . . . . . . Yes No NA
Were LCS analyses performed at the required frequency? . . . .. e No N/A
Are LCS recoveries acceptable? . . . . . . . . . . . . ( No N/A
Comments: £ i\' 4 K4Z. S e vwd- r1c% sced Q .V. ixnc vrs -

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency? . . . . . . . . . ... . . No N/A

Are laboratory duplicate sample RPD values acceptable? . . . .(es No N/A

Are field duplicate RPD values acceptable? . . . . . . . . . . Yes No <N2D
Are field split RPD values acceptable? . . . . . . . . . . . . Yes No

A-24
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments: R Lc QO wa vic a 7evW ed 1 . -I' S Ctw
t~ssu( L o lor> exaIuact e

7. ANALYTE QUANTITATION

Was analyte quantitation performed properly? ... . . . Yes No

Comments: ( Aaw.&+crk AisA wnuceA.

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . . No N/A

Are results supported in the raw data? . . . . . . . . . . . . Yes No (2A

Are results calculated properly? . . . . . . . . . . . . . . . Yes No NA)

Do-results meet the CRDLs? . . . . .OE . . . . . . . . Yes No

Comments: (i) C-1L'g InrAe inr 6 yi at - ' L ed rY cd
(a/vyQ flxlW S i aI IAIX t S - rak r0t 4 C{Q Ie -

A-25
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APPENDIX J

CERTIFICATE OF ANALYSIS AND SAMPLE RESULTS W0759
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upganterra

()uanterra In:orporated
2800 Gearge tiashingon Way
Richland. uslzingwon 99352

509 375-3131 Telephone
509 375-5590 zAx

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
345 Hills
Richland, WA 99352

October 24, 1995

Attention: Joan Kessner

SAF Number
Date SDG Closed
Number of Samples
Sample Type
SDG Number
Data Deliverable

2!526Z;,

- f inNr
* *SyPVL4

- Datyg C
O Log In

I.-

C',".

~6-0mr CO%.
1995 %

-B95=49-
October 9,
One (1)
Water
W0759
Summary

I. Introduction

On October 9, 1995, one water sample was received by the Quanterra Environmental Services
Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the sample was
assigned the following laboratory ID number to correspond with the Bechtel Hanford, Inc.
(BHI) specific ID:

OTESRL ID
51013001

BHT IQ
BOGTS1

Matrix
Water

Date of Receipt
. 10/9/95

II. Analytical Results/Methodology

The analytical results for this report are presented by
includes sample identification information, analytical
statistical errors.

laboratory sample ID. Each set of data
results and the appropriate associated

/d

- 0002
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Bechtel Hanford, Inc.
October 24, 1995
Page 2

The requested analyses were:

Ill. Quality Control

Gamma Spectroscopy
Gamma Scan by method ITAS-RD-3219
Gas Proportional Counting
Gross Alpha by method ITAS-RD-3214
Gross Beta by method ITAS-RD-3214
Liquid Scintillation Counting
Technetium-99 by method ITAS-IT-RS-0001
Total Uranium
Total Uranium by method ITAS-RD-4200

The analytical results for each analysis performed under SDG W0759 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

TV. Comments

Gamma Spectroscopy

Gamma Scan by method ITAS-RD-3219
The LCS, batch blank, sample and sample duplicate (BOGTS1) results are within contractual
requirements.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3214
The LCS, batch blank, sample and sample duplicate (BOGTS1)
requirements.

results are within contractual

Gross Beta by method rTAS-RD-3214
The batch was analyzed using 35 mL due to high beta screening activity. The LCS and blank
were also analyzed using the reduced volume which increased the MDA proportionately. As a
result, the blank result and MDA are greater than the RDL. However, the blank result is less
than one half the achieved MDA and is essentially background at that volume. The results are
accepted and the technician has been instructed to use the full analytical volume for LCS and
blank samples even when the sample volume has been reduced. The LCS, batch blank, sample
and sample duplicate (BOGTSl) results are within contractual requirements, except as noted. P6

0003 .- 002-
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Quanterra

Bechtel Hanford, Inc.
October 24, 1995
Page 3

Liquid Scintillation Counting

Technetium-99 by method ITAS-IT-RS-0001
The matrix spike result is unacceptable. The sample result is approximately 9 times greater
than the spike that was added. In addition, the sample was cloudy, indicating that there may
be problems with non-homogeneity. The high matrix spike recovery is attributed to matrix
effects (high sample activity/hot particles) and the batch is accepted based on acceptable results
for all other quality control parameters. The matrix spike, LCS, batch blank, sample and
sample duplicate (BOGTS1) results are within contractual requirements, except as noted.

Total Uranium

Total Uranium by method ITAS-RD-4200
The matrix spike is considered lost in analysis due to an unacceptable recovery. The sample
activity is more than 100 times greater than the spike that was added, therefore, the
unacceptable recovery is attributed to a sample matrix effect (high sample activity). The
matrix spike, LCS, batch blank, sample and sample duplicate (BOGTS1) results are within
contractual requirements, except as noted.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Suzanne Gaines
Project Manager

- 0004
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SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND
51013001
BOGTS1

SOG:
MATRIX:

DATE RECEIVED:

W0759

WATER

1019/95 11:00:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58

CO-60

CS-137DA

EU-152

EU-154

EU-155

FE-59

ALPHA

BETA

TC-99

TOTAL-URANIUM

2.83E+00

-2.22E+00

2.55E+00

-1.53E-01

-7.13E+00

2.69E-01

2.33E-01

6.45E+01

8.24E+02

2.52E+03

9.26E+01

2.0E+00

3.4E+00

2.8E+00

6.3E+00

1.1E+01

5.7E+00

6.6E+00

1.0E+01

2.5E+01

1.6E+01

WA

2.0E+00

3.4E+00

2.8E+00

6.3E+00

1.1E+01

5.7E+00

6.6E+00

1.3E+01

6.3E+01

2.8E+02

2.1E+01

4.64E+00

5.51E+00

5.40E+00

1.09E+01

1.83E+01

9.44E+00

1.19E+01

5.04E+00

1.26E+01

3.82E+00

3.23E-03

pCiL

pCVL

pCi/Ll

pCiJL

pCViL

pCi/L

pC/L

pCi/L

pCiIL

pCiL

ug/L

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

N/A

RD3219

RD3219

R03219

RD3219

RD3219

RD3219

R03219

RD3214

RD3214

ITAS-IT-RS-0001

RD4200

Number of Results: 11

0005
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APPENDIX K
VALIDATION REPORT FOR CONCRETE SPLIT SAMPLE BOGRLO
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HEXAVALENT CHROMIUM DATA SUMMARY

SDG: W0779

ANALYSIS DATE: 10/27/95

MATRIX SOIL

MDL 0.15mg/kg

SAMPLE SPIKE SPIKE PERCENT
SAMPLELAB.ID CLIENT ID RESULT UNI ADDED UNITS RECOVERED UNITS RECOVERY

PREP. BLANK 0.06 m/L

LCS 0.436 mg/L 0.500 mg/L 0.436 mg/L 87.2
51034801 BOGRLO <0.15 mg/kg

51034801 DUP BOGRLO <0.15 mg/kg
51034801 MS BOGRLO 5.49 mg/kg 5.0 mg/kg 5.38 mg/kg 108.0
51034801 MSO BOGRLO 0.33 mg/kg 5.0 mg/kg - 0.22 mq/kc 4.4

51034801 PS BOGRLO 0.103 mg/L 1.0 mg/L 0.085 mV.L 8.5

COMMENTS:

MS exhibited irregular behavior when pH was taken too low and readjusted to 2.0 as a red precipitate formed.

The MSD exhibited normal behavior and indicates an interference in the sample matrix as does the low

post digestive spike (PDS) recovery. Acceptable LCS recovery indicates that the Cr+6 is retained during

the digestion in the absence of a reducing agent.

To convert preparation blank in mg/L to mg/kg: mg/kg = (mg/L * 0.1 L) / 0.01 kg

Form No.:CG-1968 8/95. Rev. 0
PR-ORITY
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Golder Associates Inc.
4104-148th Avenue NE
Pedmond, WA98052
Telephone (206) 883-0777
Fcx (206) 882-5498 -

January 16, 1996

ERC -
1022 Lee Blvd.
Richland, Washington 99352

ATrENTIoN: Ms. Jeanette Duncan

RE: TRANSMrflALQOlX 7FA ALIATION, PACKAGE,
co~nmc NO: 'f~vM55)r-'% ~

Dear Ms. Duncan:

Golder

Our ref: 943-1610.118.0400
94-1610/0/444

Received
gaEB 

E

<rt ~P 5
This letter is to transmit the following data validation package:

SAF# Proiect

B96-026 183 H Basin
D & D Concrete
Sampling

Data Package

W0779-QES

Analyses

Metals, Radiochemistry,
General Chemistry

Please call if you have any questions.

Sincerely,

GOLD 0 INC.

Thomas M. Stapp*
Task Manager

TMS/lk.

Enclosures

K-5
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MEMORANDUM

TO: 183-H Basin D&D, Concrete Sampling Project QA Record January 16, 1996

FR: Heidi Gregerson, Golder Associates Inc. . 1

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0779-QES (943-1610.118 779RAD.HB)

INTRODUCTION

This memo presents the results of data validation for the analysis specified below.on data
package W0779-QES prepared by Quanterra Environmental Services. Sample information
is provided in the fogowiag table:

SAMPLE ID -cOMMENTS ANAL'SI1' MEDIA
BOGRLO RADIOCHEM Y SOLID

SEE ATTACHMENT 4

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers.
Attachment 2. Sumnary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met, with the exception of those deficiencies listed
below.

Accuracy. Goals for accuracy were met.

Detection Limits. Detection limit goals were met for all sample results.

,. i~
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Data Package ID: W0779-OFS Analyqsi RADIOCHEMISTRY

Completeness. The data package was complete for all requested analyses. A total of one
sample was validated in this data package with a total of 19 determinations reported, all of
which were deemed valid. This results in a completeness of 100 percent, which meets the

90 percent objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Laboratory Duplicate

The RPD for uranium 235 was outside the control limit and associated samples
were qualified. Attachments 2 and 5 provide a summary of samples affected,

data qualifications applied and supporting documentation.

DATA REPORTING

Reported sample results which are less than the minimum detectable activity
(MDA) have been qualified as undetected (U) on the laboratory results form
(see Attachment 3).

REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,

Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September

7, 1994; Westinghouse Hanford Company, Richland, Washington.
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

U- Indicates the constituent was analyzed for, but was not detected at a concentration above
the minimum detectable activity (MDA). The concentration reported is the laboratory
result corrected for sample aliquot size, dilution factors and percent solids (in the case of
solid matrices) by the laboratory.: The associated data should be considered usable for
decision making purposes.

UJ- liaicates the constituent was analyzed for and was not detected at a concentration above
the MDA. Due to a quality control deficiency identified during data validation, the
concentration reported may not accurately reflect the sample quantitation limit. The
associated data should be considered usable for decision making purposes.

J- Indicates the con a y 2d cdc ndt tton reported is
qualified as estimated due to a qtf$irty nttoprefieten0y identified during data
validation. The associated data db bnsidred'usabie for decision making
purposes.

UR- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

R- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

004
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

I

....-. .. :t.-,,..-a............
.........

:4 ~,:...

0 06

K-15

SDG: W0779-QES REVIEWER: DATE: PACE IOFI
H. Gregerson 1-16-95

COMMENTS: RADIO CHEMISTRY

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

U-235 J BOGRLO DUPLICATE RPD
WAS OUTSIDE THE
CONTROL LIMIT
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ATTACHMENT 3.-

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORt REPORTS
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Validated Data Sumnary, Data Package: W0779-QES
Sample # BOCRLO
Date 10/23/95
Location
Depth
Type . Solid
Commtnts ________

Parameter Units Results Q
URANIUM-235 pCi/G 0.122 J
URANIUM-234 pCVG 5.300
URANIUM-238 pCi/G 5.020

COBALT-58 pCvG 0.000 U
COBALT-60 .- pCVG 0.001 U

CESIUM-137DA ., pCVG 0.106
BUROPIUM-152 .pCVG 0.001) U
EUROPIUM-154 5pCVG -0.015 U
EUROPIUM-155 O.CVG 0.045 U

IRON-59 pCVG 0.019 U
RADIUM-224DA pCVG 0.455
RADIUM-226DA pCVG 0.437
RADIUM-228DA pCVG 0.549

URANIUM-235 pCVG 0.196
URANIUM-238DLP pCVG 2.210

GROSSALPHA pCi/G 9.780
GROSS BETA pCVG 10.800

TECHNEIUM-99 pCi/ 14.700
TOTAL URANIUM UG/G 9.680

The decimal places slhown do not reflect the precision reported by the laboratory.
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euanterra
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

51034801

BOGRLO.

SDG: W0779

MATRIX: OTHER

DATE RECEIVED: 10125/95 10:30:00 AM

COUNTING TOTAL 4 REPORT METHOD
ISOTOPE RESULT CRROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

U-234

U-235

U-238

CO-58.

CO-60.

CS-1 370A.

EU-1 52.

EU-1 54.

EU-1 55.

FE-59.

RA-224DA.

RA-226DA.

RA-228DA.

U-235.

U-238DLP.

ALPHA

BETA

TC-99

TOTAL-URANIUM

5.30E+00

1.22E-01 If
5.02E+00

1.38E-04 tA

1.10E-03 (A
1.06E-01

-4.54E-04 Ul

-1.45E-02 Lk

4.54E-02 La

1.94E-02 U

4.55E-01

4.37E-01

5.49E-01
1.96E-01

2.21E+00

9.78E+00

1.08E+01

1.47E+01

9.68E+00

3.7E-01

5.6E-02

3.6E-01

8.7E-03

8.9E-03

1.8E-02

2.2E-02

3.1E-02

2.8E-02

2.0E-02

2.7E-02,

3.8E-02

6.6E-02
7.0E-02

7.3E-01

4.6E+00

2.7E+00

7.5E-01

N/A

9.9E-01

6.0E-02
9.4E-01

8.7E-03

8.9E-03

2.1E-02

2.2E-02

3.1E-02

2.8E-02

2.0E-02

5.3E-02

5.8E-02

8.6E-02

7.3E-02

7.7E-01

4.7E+00

2.8E+00

2.6E+00

1.3E+00

4.77E-02

1.73E-02

5.10E-02

1.49E-02

1.57E-02

N/A

3.64E-02

5.12E-02

4.65E-02

3.65E-02

N/A

N/A

N/A

N/A

N/A

5.11E+00

3.93E+00

9.90E-01

2.04E-03

pCilg

pCilg

pCi/g

pci/g

pci/g

pCi/9

pCvig

pCi/g

pCi/g

pci/g

pCi/9
pCi/g

pCi/g

pci/g

pCi/9

pCilg

pci/g

pCi/g

ug/g

65.10%

65.10%

65.10%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

N/A

RD3234

R03234

R03234

R03219

RD3219

RD3219

RD3219

R03219

RD3219

R03219

RD3219

RD3219

RD3219

RD3219

RD3219

RD3222

R03222

ITAS-IT-RS-0001

RD4200

Number of Results: 19

008
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VjRuanterra
Quctrr incorported
800 G"'ry I1singon II ;y

Richland. I hst'ngon 99352

509 375-3131 7'-ephone
509 3755590 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
345 Hills
Richland, WA 99352

November 13, 1995

Attention: Joan Kessner ,.

-jS192027

4' -

RECEW t!

0 Logg In

SAF Number : B96-026
Date SDG Closed : October 25, 1995
Number of Samples : One (1)
Sample Type Other
SDG Number : W0779
Data Deliverable : Summary

I. Introduction

On October 25. 1995, one "other" matrix sample was received by the Quanterra Environmental
Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the sample
were assigned the following laboratory ID numbers to correspond with the Bechtel Hanford. Inc.
(BHI) specific IDs:

OTESRL ID
51034801

BH! ID
BOGRLO

Matrix
Other

Date of Receipt
10/25/95

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

aiG
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Bechtel Hanford, Inc.
November 13, 1995
Page 2

The requested analyses were: Alpha Spectroscopy
Uranium-234, -235, -238 by method ITAS-RD-3234
Ganuma Spectroscopy
Gamma Scan by method ITAS-RD-3219
Gas Proportional Counting
Gross Alpha by method ITAS-RD-3222
Gross Beta by method ITAS-RD-3222
Liquid Scintillation Counting
Technetium-99 by method ITAS-IT-RS-0001
Total Uranium
Total Uranium by method. ITAS-RD-4200

II. Quality Control

The analytical results for each analysis performed under SDG W0779 include a minimum of one
Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results with the exception
of Gross Alpha and Gross Beta QC sample results which are reported in pCi/sample.

IV. Comments

Alpha Spectroscopy

Uranium-234. -235. -238 by method ITAS-RD-3234
The spectra for the sample and duplicate show some smearing in the tracer. U-234. and U-238
region of interest. The U-234 peak tails into the U-235 region of interest causing an undefined
U-235 peak. and, as a result, the U-235 results reported for the sample and duplicate should be
flagged as estimates only. The smearing observed in the sample and duplicate was not present in
the spectra for the blank and LCS, therefore, the sniearing is believed to be a matrix effect. The
LCS, batch blank, sample and sample duplicate (BOGRLO) results are within contractual
requirements.

011
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Bechtel Hanford. Inc.
November 13. 1995
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Gamma Spectroscopy

Gamma Scan by method ITAS-RD-3219
Ra-224 is detected and reported in the blank. Ra-224 is a natural constituent of the Ottawa Sand
matrix material and is not considered to be an indication of batch contamination. The LCS, batch
blank, sample and sample duplicate (BOGRLO) results are- within contractual requirements.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (BOGRLO) results are within contractual
requirements.

Gross Beta by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (BOGRLO) results are within contractual
requirements.

Liquid Scintillation Counting

Technetium-99 by method ITAS-IT-RS-000
The matrix spike, LCS, batch blank, sample and sample duplicate (BOGRLO) results are within
contractual requirements.

Total Uranium

Total Uranium by method ITAS-RD-4200
The matrix spike was biased low with a 26% recovery. The cause of the low recovery is'
unknown. All other aspects of the data are within acceptable limits and the data are accepted.
The matrix spike, LCS, batch blank, sample and sample duplicate (BOGRLO) results are within
contractual requirements, except as noted.

0 1 2-
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flelr£Vie

Bechtel Hanford, Inc.
November 13, 1995
Page 4

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as verified
by the following signature.

Reviewed and approved:

Suzanne Gaines
Project Manager

013
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WHC-SD-EN-SPP-001. Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION AB D1 ELEVELUAB (
PROJECT: - d CO M Ra. DATA PACKAGE: -- ' -

VALIDATOR: .'(j -, LAB: L g A DATE: Ih)oj LP

CASE: SDr:

ANALYSES PERFORMED

t3.:urc p C .rrfl E TWi' j
SAMPLES/MATRIX i24)---U1 oc

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . 0N/A

Technical verification forms present? . . . . . . . . . . . No N/A

Comments:

2. Initial Calibration . . . . . . . . . . . . . . . . . . . . . . . N/A

Instruments/detectors calibrated within
one year of sample analysis? . . . . . . . . . . . . . Yes No

Initial calibration acceptable? . . . . . . . . . . . . . . . Yes No
Standards NIST traceable? . . . . . . . . . . . . . .. . . . Yes No
Standards Expired? . . . . . . . . . . . . . . . . . . . . Yes No j/A

Comments:

A-1 016
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3. Continuing Calibration . . .. . . . . . . . . . . . . . . . .

Calibration checked within one week of sample analysis? . . . Yes

Calibration check acceptable? . . . . . . . . . . . . . . . . Yes

Calibration check standards HIST traceable? . . . . . . . . . Yes

Calibration check standards expired? . . . . . . . . . . . . Yes

N o A

No
No
No '

4 D .lnkse. Iak . . . . . . . . . . . . .

Method blank analyzed? . . . . . . .
Method blank results acceptable?

Analytes detected in method blank?

Field blank(s) analyzed? . . . . . .
Field blank results acceptable? ...
Analytes detected in field blank(s)?

Transcription/Calculation Errors? . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . Yes

. . . . . . . . . . . ;'es')

. . . . . . . '. . . . . Is

. . . . . . . . . . . . Yes
............ Yes
. . . . . . . . . . . . Yes
. . . . . . . . . . . . Yes

. ON/A

No N/A

No N/A

Ho N/A

NdD N/A
0FO N

No (NA

No N

Comments:

5. Matrix Spikes . . . . . . . .

Matrix spike analyzed? . . . . .
Spike recoveries acceptable? . .
Spike source traceable? . . . . .
Spike source expired? . . . . . .
Transcription/Calculation Errors?

.. . . . . . . . . . . . . . . .

. . . . . . . . . . . . . Yes

. . . . . . . . . . . . . . .Yes
.. . . . . . . . . . . . . Yes

. . . . . . . . . . . . . . Yes

. . . . . . . . . . . . . . Yes

Corments:

A-2
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Connents:.

. O N/A

No N/A.
No N/A
No N/A
No
No N/
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6. Laboratory Control Samples .

LCS analyzed? . . . . . . . . . .
LCS recoveries acceptable? . . .
LCS traceable? . . . . . . . . .
Transcription/Calculation Errors?

. . . . . . . . . . . . . . . . . . O N/A

. . . . . . . . . . . . . . No N/A
S. . . . . . . . . . . . Yes No N/A
. . . . . . . . . . . . . . Yes No '

. . . . . . . . . . . . . . Yes No E

Coments:

7. Chemical Recovery . . . . . .

Chemical carrier added? . . . . .
Chemical recovery acceptable? . .
Chemical carrier traceable? . . .
Chemical carrier expired? . . . .
Transcription/Calculation errors?

. . . . . . . . . . . . . . . . .

. . . . . . .. . . . . . Y

. . . . . . . . . . . . . . Yes

. . . . . ... . . . . . . . Yes

. . . . . . . . . . . . . . Yes

. O N/A

No fl/A
No N/A
No
No
No

Coments:

& Duplicates . . . . . . . . . . . .

Duplicates Analyzed? . . . . . . . . .
RPD Values Acceptable? . . . . . . . .
Transcription/Calculation Errors? . . .

Comments:

& -n, o Q U() v10#

. . . . . . . O N/A

.. s No tN/A
. . Yes Qo N/
. . Yes No N/A

o U .cA

01 8
.A-3
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9. Field QC Samples . . . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . . . .
Field duplicate RPD values acceptable? . . . .
Field split sample(s) analyzed? . . . . . . . .

Field split RPD values acceptable? . . . . . .
Performance audit sample(s) analyzed? . . . . .
Performance audit sample results acceptable?
Comments:

. . . . . . . . . . . O N/A

. . . . . . . Yes

. . . . . . . Yes No N/4

. . . . . . . Yes

. . . . . . . Yes No (p4.

. . . . . . . Yes No

. . . . . . . Yes NO Q/A_,

10. Holding Times

Are sample holding times acceptable?. . . . . . . . . . . . )No N/A

Comments:

11. Results and Detection Limits (Levels D & E)

Results reported for all required sample analyses?
Results supported in raw data? . ... . . . . . . .
Results Acceptable? . . . . . . . . . . . . . . . .
Transcription/Calculation errors? . . . . . . . . .
MDA's meet required detection limits? . . . . . . .
Transcription/calculation errors? . . . . . .. . . .

. . . . . Yes

. . . . . Yes
.. Yes

. . . . . Yes

Comments:

A-4
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. O N/A

No N/A
No
No t )
No
No
No N/A
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DUPLICATE RESULTS

LAB NAME:

LAB SAMPLE ID:
CLIENT ID:

ORIG LAB SAMPLE ID:

ITAS-RICHLAND
G1034801
BOGRLO

51034801

SDG:

MATRIX:
DATE RECEIVED:

W0779

OTHER
10125/95 10:30:00 A

DUP COUNTING TOTAL REPORT' METHOD ORIGISOTOPE RESULT ERROR j ERROR ( MDA UNIT YIELD NUMBER RESULT RPD

U-234

U-235

U-238

BE-7.

CO-58.

CO-60.

CS-137DA.

EU-1 52.

EU-154.

EU-155.

FE-59.

K-40.

RA-224DA.

RA-226DA.

RA-228DA.

U-235.

U-238DLP.

ALPHA

BETA

TC-99

TOTAL-URANIUM

4.22E+00

3.96E-01

3.77E+00

1.002-01

-1.78E-03

3.64E-03

9.382-02

-2.55E-03

6.52E-03

2.32-02

5.74-03

1.09E+01

4.60E-01

4.57E-01

3.94E-01

1.76-01

2.36E+00

6.07E+00

7.21E+00

1.47E+01

9.63E+00

3.02-01

9.3E-02

2.9-01

1.1E-01

9.4-03

8.9E-03

1.6-02

2.4-02

3.2E-02

3.1 E-02

2.3E-02

4.3E-01

2.4-02

3.9-02

7.8-02

7.6-02

6.5-01

4.1E+00

2.4E+00

7.5E-01

N/A

7.5E-01

1.1 E-01

6.8E-01

1.1E-01

9.4E-03

8.9E-03

1.92-02

2.4-02

3.2E-02

3.1-02

2.3E-02

1.2E+00

5.2E-02

6.0E-02

8.8E-02

7.8-02

6.9-01

4.1E+00

2.5E+00

2.6E+00

1.3E+00

3.812-02

3.34E-02

3.47E-02

N/A

1.57E-02

1.62E-02

N/A

3.68-02

5.53E-02

4.63E-02

3.84-02

N/A

N/A

N/A

N/A

N/A

N/A

6.21 E+00

4.01E+00

9.90E-01

2.04E-03

pcig

pCiig

pcilg

pcilg

pcilg

pci/g

pCiig

pci/g

pCi/g

pCilg

pci/g

pci/g

pCilg

pCilg

pCi/g

pCi/g

pCi/9

pCilg

pci/g

pci/g

uglg

77.20%

77.20%

77.20%

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

100.00%

100.00%

95.10%

N/A

RD3234 5.30E+00

R03234 1.22E-01

RD3234 5.02E+00

RD3219 N/A

RD3219 1.382-04

RD3219 1.10-03

R03219 1.06E-01

R03219 -4.54E-04

RD3219 -1.45E-02

RD3219 4.54E-02

RD3219 1.94E-02

RD3219 N/A

R03219 4.55E-01

RD3219 4.37E-01

RD3219 5.49-01

RD3219 1.962-01

RD3219 2.21E+00

RD3222 9.78E+00

RD3222 1.08E+01

ITAS-IT-RS-0001 1.47E+01

RD4200 9.68E+00

Number of Results: 21

0 21

K-36

22.63%

28.36%

233.62%

107.37%

12.12%

139.55%

526.36%

64.65%

108.71%

1.09%

4.39%

33.00%

10.49%

6.43%

46.90%

39.92%

0.06%

0.55%
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MEMORANDUM

TO: 183-H Basin D&D, Concrete Sampling Project QA Record January 16,1996

FR: Heidi Gregerson, Golder Associates Inc. .f11

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0779-QES (943-1610.118 779GEN.HB)

INTRODUCTION

This memo presents the results of data validation for the analysis indicated below on data
package W0779-QES prepared by Quanterra Environmental Services. Sample information
is provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA
BOGRLD GENERALCHEMISY SOLID

SEE ATTACHMENT 4

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met, with the exception of those deficiencies listed
below.

Accuracy. Goals for accuracy were met.

Completeness. The data package was complete for all requested analyses. A total of one
sample was validated in this data package with a total of nine determinations reported,
eight of which were deemed valid. This results in a completeness of 89 percent, which does
not meet the 90% objective of the work plan.

001

K-37



BHI-00922
Rev. 0

Data Packaue ID: W0779-OES Analysis: GENERAL CHEMISTRY

Detection Limits. CRDLs have not been established for solid matrices for the 183-H Basin
concrete sampling project.

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Holding Times

The holding time for ortho-phosphate was exceeded by greater than twice the
limit and the associated sample was qualified accordingly. Attachments 2 and 5
provide a summary of data qualifications applied and supporting
documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Holding Times

- The holding time for pH, nitrate, and nitrite was exceeded by greater than
twice the limit Attachments 2 and 5 provide a summary of data qualifications
applied and supporting documentation.

Laboratory Duplicate

The RPD for fluoride exceeded the control limit and the associated sample was
qualified. Attachments 2 and 5 provide a summary of data qualifications
applied and supporting documentation.

DATA REPORTING

- Sample analysis and validation for ortho-phosphate, nitrate, and nitrite was
. requested for informational purposes only as stated in the validation services

request document

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7, 1994; Westinghouse Hanford Company, Richland, Washington.
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WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable foz decision making purposes.

UJ - Indicates the constituent was aMlyzed for and not.defected.' Due toa minor quality
control deficiency identified during data validationrtheconcentration may not
accurately reflect the sample detection limit.,The ass6ciated data have been qualified
as estimated but should be cdnsidered usable for decision making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

004
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SUMMAkY OF DATA QUALIFICAtIONS
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DATA QUALIFICATION SUMMARY - FORM B-7

006

K-45

SDG: W0779-QES REVIEWE: DATE: PAGE I OF I
Heidi Gregeson 1-16-95

COMMENTS: GENERAL CHEMISTRY

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

pH J BOGEL HOLDING TIME
EXCEEDED BY
GREATER THAN
TWICE THE LIMIT

NITRATE-N * BOGRLO HOLDING TIME
EXCEEDED BY
GREATER THAN
TWICE THE LMIT

NITRITE-N J BOGRLO HO WING TIME
EXCEEDED BY
GREATER THAN
TWICE THE LIMIT

ORTHO-PHOSPHATE UR BOGRLO HOLDING TIME
EXCEEDED BY
GREATER THAN
TWICE THE LMIT

FLUORIDE BOGRLO DUPLICATE RPD
F I EXCEEDED
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Validated Data Summary, Data Package: W0779-QES
Sample # BOORLO
Date 10/23/95
Location
Depth
Type Solid
Comments

Parameter Units Results Q
CYANIDE tIC/C 0.700

SULFIDE UC/C 10.700 U
CHLORIDE UG/G 10.400
FLUORIDE UG/G 6.080 j
NITRATE-N UG/G 168.000 1
NITRITE-N UG/G 3.010 1

ORTHO-PHOSPHATE UG/G 5.060 UR
SULFATE UG/G 220.000

PH PH 11.750 1
The decimal places shown do not reflect the precision reported by the laboratory.

0 0 0
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Category: Cyanide EPA 335.2
Nethod: EPA 335.2
atrix: SOLID

Quanterra-Richtand
P.O. Box 1970
RichtLand, WA 99352

Project: Ouanterrs-Richtand

v.1uanterra
Ennrnm, n ral

Saett Date : 10/23/95
Receipt Date : 10/25/95
Report Date : 11/08/95

Prep. AnaLyseS
Date Date

10/31/95 11/01/95

10/31/95 11/01/95

10/31/95 11/01/95

10/31/95 11/01/95

10/31/95 11/01/95

0 09

uiU ',4u~k

K-50

ED

TQGRL0

BOGRLD

BOGRLO

*A

NA

Quanterra
ID

96/ -001

9678-OOOUP

9678-OINS

OCSLK&2080-1

QCLCSS2080- I

Anatyte

Cyanide

Cyanide

Cyanide

Cyanide

Cyanide

CAS Ntu:er

57-12-5
S7-12-5
57-12-5

57-12-5
57-12-5

Btank SamPte
Name

0C8LK82080- 1

OCSLK8ZSO- 1

QC8LK82080-1

GC8LE82O80-1

QCBLKS2080-1

QuaL. DiL.
Detection

Limit

0.51

0.51

ResuLt

0.55

95

0.50

98

Unit

UG/G

%REC

UG/G

%REC

0.50 1
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Categry: Sulfide EPA 9030
Method: EPA 9030
Matrix: SOLID

Ouanterra-Richland
P-0. Box 1970
Richtand, WA 99352

Project: Quanterra-Richtanl

Ejmanterra

Sampte Date : 10/23/91
Receipt Data : 10/25/95
Report Date 11/08/95

Prep. Analyses
Date Date

10/30/95 10/30/95

10/30/95 10/30/95

10/30/95 10/30/95

10/30/95 10/30/95

10/30/95 10/30/95

Detnttion
Limit Dil.

10.7 1

10.8 1

1

10.5 1

010

. l(7 I- *F.

K-51

Client
ID

T0GRLO

80GRLO

SGRL O

NA

NA

Quanterra
10

9678-001

9678-001DUP

%78-00INS

QCRLK82015-1

QCLCS$2015-1

Ant tyt.

Sulfide

Sulfide

Sutfide

SuLfide

Sulfide

CAS Mnber

184%-25-8

18496-25-8

18496-25-8

184%-25-8

184%-25-8

slank Sampte
Mams,

QCBLX82015-1

QCgLK82015-1

QCSLK82015-1
OCSLk820lS-1

ResuLt

10.7

10.8

90

10.5

100

Dust.

U

U

u

Unit

UG/G
UG/0
%AEC
UG/G
%REC
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P.O. Box 1970
Rifhtal, WA 99352

Project: Quanterr*-Richtand
Category: CHLOE

Method: EPA 300.0
katrix: SOLID

AS tyte

C-Lori t

ChtLoride

Chtoride

ChLoride

Chtoride

CAS Nmber

16587-00-6

16887-00-6

16187-00-6

16887-00-6

16887-00-6

slan], Si"PL
mamp

WC-tXU248-2

GCtLX82248-2

CSLKS2248-2

CBLK82248-2

OCBLK2248-2

Q2uanterra

51M*e DatE : 10/23/95
Receipt Oat* : 10/25/95
Report Oate : 11/08/95

Prop. Amaty$*$
Oste Date

11/01/95 11/01/95

11/01/95 11/01/95

11/01/95

11/01/95
-1/01/95

11/01/95

11/01/95

11/01/95

10.4

10.4

101

2.00

92

Unit

UG/1G
UG/G
%AEC

UG/G

XREC

DuAt .
Detection

Limit i

2.02

2.03

2.00

011

K-52

Client
10

ro-GRLO
&OULO

80G*L0

NA

NA

- Giantertte
9 0

9678-001

9678- 00IOUP

9678-C01NS

QCLKU248-2

QCLCS224a-2

u
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Cuaterr*+Richtand
P.0. Box 1970
RiChLan, UA 99352

Project: Ouanterra-RichLand
Cateory: Nitrite

Method: EPA .300.0
Matrix: SOLID

Ctent
I0

0-GRL0
SOGRLO

3002L0

NA

KA

*tneterrs
10

97-001

967n-w10vP

9678-O1NS

GCOLK2243-2

CLCS8224&-2

Analytt

Ntrite -M

Nitrite-n

nitrite-N

itrite-N

Nitrit-N

CAS NtA r

14797-65-0

14797-65-0

14797-65-0

14797-6S-0

14797-65-0

Stat Sampte
Name

0C8LK82248-2

0CBLK82248-2

0CBLK82248-2

GCOLK82248-2

QCBLK224 -2

Q11"uanterra
Ev n mtal

Sampe. Date : 10/23/95
Receipt Date : 10/25/95
Report Date : 11/08/95

Prep. Anatyses
Date Datao

11/01/95 11/01/95

11/01/95 11/01/95

11/01/95 11/01/95

11/01/95 11/01/95

11/01/9s 11/01/95

Result Unit

3.01 UG/Gt

3.08 UG/G

94 XREC
0.20 UG/G
104 %AEC

U

014

0V 1f5 ;/&(
ePop4R 3.

K-55

Detection
Quat. Li.it

/ 0.20
0.20

it

5

0.20 1
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Category: Orthopihotpate
Method: EPA 300.0
Matrix: SOLID

Client
I0

sot90GRLO

SOGRLO

s00RL0

WA

MA

Quantarra

9678-001

9678-00 IDUP

9678-002MS

GC8tL82248-2

CLCS82248-2

outerra-tichland
P.O. aox 1970
RiChtand, WA 99352

Project: Cuatterra-Richtand

Anstyte CA$ Nurber

0rtho-Ptosphate 14265-44-2

Ortho-#hosphate 14265-44-2

Ortho-Phosphat. 14265-44-2

Ortho-Phosptate 14265-44-2

Ortho-Phos#,ate 14265-44-2

Stank sapte

CULK2248-2

QCLKS2248-2

OCSLKS2248-2

0COLK82248-2

Qupanterra

SapLe Date :
Receipt Date :
Report Date :

Pr"p. Analyses
Date Date

11/01/95 11/01/95

11/01/95 11/01/95

11/01/95 11/01/95

11/01/95 11/01/95

11/01/95 11/01/95

5.06

5.08

13S

5.00

99

Unit

UG/G Q

UG/G
%REC

UG/G

%REC

10/23/95
10/25/95
11/08/95

oetectictn
ual. Limit

u 5.08

u 5.00

015

K-56
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Gunterra-RichtLand
P.O. Box 1970
Richta, A 99352

Project: Quaterra-RichLand
Category: SULFATE

Method: EPA 300.0
Matrix: SOLID

wyuanterra
- Emijvnmcnul

SmaoLe Date : 10/23/95
Receipt Date : 10/25/9f
Report Date : 11/08/95

Quenterre
ID

96a-001

9678-001DUP

9678-COINS

Anstyte

SuLfate
SuLfate

Sulfate

QCBLK82248-2 SuLfate

0CLCS82248-2 Sulfate

CAS WIter

1408-79-8

14808-79-8

14808-79-8

1408-79-8

1408-79-8

Blank Saple

gcBLk82248-Z
GCBLK=248-2

ccaLK&224a-2

0COLK82248-2

0t3LK82248-2

Prep. AnaLyses
Date Date

11/01/95 11/01/95

11/01/95 11/01/95

11/01/95 11/01/95

11/01/9s 11/01/95

11/01/95 11/01/95

Resutt Unit

220 UG/G

221 UG/G
75 %AEC

5.00 UG/G

87 XREC

motection
CuaL. Limit

10.1

10.2

u 5.00 1

016

Wz(%

K-57

CLient
10

0RLD

EGRLO

0GRL0

NA
NA

DIL

2
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Qluanterra
ft.. ', I .

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352

November 16, 1995

Attention: loan Kessner

3037

Data 8A~ Loin

lazzms

Project number : 550'108
Date Received by Lab October 25, 1995
Number of Samples : One (1)
Sample Type : Solid
SDG Number W0779
Data Deliverable : Summary

I. Introduction

On October 25, 1995, one (1) solid sample was received by Quanterra, Richland and transferred to
Quanterra, St. Louis for chemical analysis. Upon receipt, the sample was given the following
laboratory ID number to correspond with the specific client ID:

BHI ID Richlar ID
BOGRLO 51034701

Matrix
Solid

Date of Receint
10/25/95

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical rest. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

019

K-61
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(APPanterra

Bechtel Hanford Incorporated
November 16. 1995
Project Number: 550. 108
SDG: W0779
Page 2

Analyses requested: ICP Metals by EPA method 6010, Arsenic by EPA method 7060, Lead by
EPA method 7421, Selenium by EPA method 7740, and Thallium by EPA
method 7841. Chloride, Fluoride, Nitrate, Nitrite, Phosphate, and Sulfate
by EPA method 300.0. Cyanide by EPA method 335.2. pH by EPA method
9045. Sulfide by EPA method 9030.

III. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte. Sample Duplicate analysis was performed per the protocol for the pH
analysis.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

0 20

FWGllnlq
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uanterra

Bechtel Hanford Incorporated
November 16, 1995
Project Number: 550.108
SDG: W0779
Page 3

V. Comments

The Matrix Spike recoveries were outsid eac&Stbe its for antimony, chromium, lead,
selenium and thallium. The Matrix Spike Duplicate recoveries were outside the acceptable
limits for antimony, lead selenium, copper and zinc. The associated data for each of these
analytes was flagged with an NN" qualifier. The Relative Percent Difference for the Matrix
Spike/Matrix Spike Duplicate was above the acceptable limit for chromium, nickel, selenium,
vanadium and zinc. The serial dilution result was above the acceptable limit for copper,
vanadium and zinc. The associated data for each of the analytes was flagged with an "E"
qualifier.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9678-001 and its duplicate on the Phosphate analysis.

Sample 9678-001, -COlDUP and -OIMS were reintegrated for Fluoride to even the baseline
which was affected by an interfering unknown peak.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9678-001 and its duplicate for the Sulfide analysis.

The Chromium VI matrix spike and matrix spike duplicate recoveries were low due to sample
interference.

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

.IRevi ed and app ved:

W e H. Price
ject Manager

c:W~uieSa.bydavemanwO779.nar 
-0 2
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Westinghouse Hanfir 009564
CoCanHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Collector HULSE, KARL Contau/Rhjuftor ENCKS, DAVID B. TILNc. 373-3461 MSIN X5-53 VAX

SAFNumber B96-026 s.npteOdjl8n Purchmnrdr/l.Crgecode ,

ProJiTIlle 183-H Basin D&D wAilOe- 7 -che1ni rm. -

gipped T.O(ab) Quantcba MethodofShipme.nt - BL of Udlng/AirBiNo.

PoiooI RCRA Duatai ld PORJTY Ofh ti Aope, 1No
SampeNo. tLA 1D . a Date T1in Nor yptContatrl Sample Aoaysh Penemn.1

BOIORL X i01/2393 1433 (1) 20 P AoIVITosCAN(LbSpoifi) N.

BOORLA off X IOJ2IJ95 IS (1) M1, ANIONI-IC(EPA 3000). F.CI. 50. P0. NO). pHl( 905)

B0GRIO X l0223/5 143$ (l) 60 .0 rWiM.WQg')(719$) Co.11o4 dg c

ilORIh X 10/21195 143$ (l) Cyn (EPA 2)4dg.C

0X £0003 433 CI) taco P OTAS RD.MII .U-7).-23 .21 S(IfASf R)-3234),1c94 ITAS-T T (ITASRD4200. G n.

OOGRIO .i 6L X 1012393 1435 (1) IWO IC SMTALUTAL(OI k Aeni (W0)c.ed(74W{Scni'anW7O). k i(1 4

aco RU - X 10/23/93 1435 SULFWS (9030) t 4dSg C

POSSIBLESAMPLEHAZARDSIREMARCS MSDS Yes I] No G PECIALINSRVRTJONS 116dTim.
fld db@nne*ifl Sr. r'asp/f tflr.xs (eta, /C 3.nlyiai,1rcn .iutrc.dphalltaIbyyEPA 3WOndtlwcout vI 1ySw w4 1%ieeuc 1*i st1dio,

lnormqnonOily fltECConiuc.totrckowIkocdge On Wdiwlmtis& will o Ixban,

-t Wiaquui htdBy PM Sip, vic ,a'Tc Rw ,wAv Uy 6, Dateflimc M iri "

KR 1Ar Z~~1t. t,6.-SS Ct05o tC.lq. nceOkflknrtC -%.65 00% - Soul 1)3 . l"ser

tlqhe Dae/Time teceivg4 y n.v. arDe S S4.,tl DI V5li.Oiw --i K. .3 tt S. I' I*..

elnquished By -DedTIIri Recccnedfly C , 4 -Wt,0 -tq

D".7 A 1.1 -.h.)t4c I,&GZ-, -SAUi.. S t, Vl .,etl

clmnqu'Md By taedrrc Iteccned Aly A.ior mi

FINALSAMPLE DIfyOS4MC asOAtwtrcwtie..prtebrencedwe.uceso D, tItel ro
DISPOSITION

C
N
('3 00

0
'no

IN)A6001.50C)(07M0).An asgre estaara bseedes atealabN b prlidm byeqettr nd etrndtepaentestaierr se f 1.a.
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ATITACHMENT 5

DATAVY DIO 'i6N SUPPORTING DOCUMENTAiON

023

K-67



BH-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK-

K-68



BHI-00922
Rev. 0

WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION A 8 C D E
LEVEL:

PROJECT:10-16Iy PyVre toDATA PACKAGE:( 7)r7
VALIDATOR: q.elyf y LAB: .7 DATE: /
CASE: SOG:

ANALYSES PERFORMED -
O A.nflC OTOC a -ox aM.41S.1 Oaa0nd... Ak.r..t

D A 0oa. O 800coD . 0 cht..,v; kH 0 No Mo,

_Slfate 0 s OTM ftph__. . L) &Soh tU.
C 03 0 10

SAMPLES/MATRIX G L / OJQ

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present?.... . .Yes No N/A

Is a case narrative present? . . . . . . . . . . . . . e No N/A
Comments:

2. HOLDING TIMES
Are sample holding times acceptable? . . . . . . . . . . . . . Yes Qo N/A
Comments:

Lm onw rnc~t fc 4,oc-r avor
,-I

024
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes

Are initial calibration results acceptable? . . . . . . . . . . Yes

Was a calibration check performed for all applicable analyses? Yes

Are calibration check results acceptable? . . . . . . . . . . . Yes

Comments:

No
No
No

No

4. BLANKS

Were laboratory blanks analyzed? . . . . . . . . . . . . . .
Are laboratory blank results acceptable? . . . . . . . . . .
Were field/trip blanks analyzed? .... ...... ........

Are field/trip blank results acceptable? . . . . . ..... .
Comments:

Ye -No N/A
Yes No N/A

.Yes N N
.Yes No

S. ACCURACY

Were spike samples analyzed at the_ required frequency? . . . Yes

Are spike recoveries acceptable? . . . . . . .. ... . . . Yes
Were LCS analyses performed at the required frequency? . . . . Yes
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes
Comments:__

No f/A
No N A
No
N N/A

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency? . . . . . . . . Yes N I.N/A

Are laboratory duplicate sample RPD values acceptable? . . . . s N/A
Are field duplicate RPD values acceptable? . . . . .. . . . . Yes N A

Are field split RPD values acceptable? . . . . . . . . . . . . Yes No N/A

025
A-24
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments:
QI) r tnos xinw4 t4 Ao"

AA. lAr'c-eo r-cnYVrrOU

7. ANALYTE QUANTITATION
Was analyte quantitation performed properly? . . . . . . . . . Yes No

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . . No N/A

Are results supported in the raw data? . . . . . . . . . . . . Yes No N A

Are results calculated properly? . . . . . . . . . . . . . . . Yes No N A
Do results meet the CRDLs? . . . . . . . . . . . . . . . . . . Yes No f/A

Comments:

<-'n~ nrncr I' e § in A Qa[C rt
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IHOLDINIG TIME SUMMARY

SOG: (f"T77q$$C I VALIDATOR:I-kli -i eke e.4t\ I DATr: dij i 0. PAGE.J OF

COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE. ANALYSIS DATE DATE DATE HOLDING HOLDING

D TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

eOCA-D ) J 02 IC103 1 jq45 -II I 10c5 q___ flo~
_%__ L SU4~ 101a3115 nf/3i's u1 'us9 9 ____''E _

SicACXL *10/23/ s 130/gt iIf0/ 5 r7 7 no
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MEMORANDUM

TO: 183-H Basin D&D, Concrete Sampling Project QA Record January 16,1996

FR: Heidi Gregerson, Golder Associates Inc.

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0779-QES (943-1610.118 7791NO.HB)

INTRODUCTION

This memo presents the results of data validation for the analysis specified below on data
package W0779-QES prepared by Quanterra Environmental Services. Sample information
is, provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA
BOGRLO INORGANICS SOLID

SEE ATTACHMENT 4

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the-
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment . Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met, with the exception of those deficiencies listed
below.

Accuracy. Goals for accuracy were met, with the exception of those deficiencies listed
below.

Detection Limits. Detection limit goals were met for all sample results.

Completeness. The data package was complete for all requested analyses. A total of one
sample was validated in this data package with a total of 22 determinations reported, 21 of
which were deemed valid. This results in a completeness of 95%, which meets the 90%
objective of the work plan.
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Data Package 11: W0779-OES Analvsiv INORGANICS

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Spike Sample

- The percent recovery for selenium was less than 30% and associated samples
were qualified. Attachments 2 and 5 provide a summary of samples affected,
data qualifications applied and supporting documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Spike Sample

- The percent recoveries for antimony, chromium, copper, lead, thallium, and
zinc were outside the control limit and associated samples were qualified.
Attachments 2 and 5 provide a summary of samples affected, data
qualifications applied and supporting documentation.

Matrix Spike Duplicate

- The RPDs for chromium and zinc were outside the control limit. Attachments
2 and 5 provide a summary of samples affected, data qualifications applied and
supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7, 1994; Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIERS

003

K-75



BHI-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

K-76



BHI-00922
Rev. 0

WHC-SD-EN-SPP-002, REV.2

Clossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision-making purposes.

UJ - Indicates the tovas ety vai aralyzed for and not detected. Due to a minor quality
control deficiency identiflea dlbring dativalidatiiirithe coaqentrition may not
accurately reflect the samplerdetetiow limit. The associated data have been qualified
as estimated but should bd cdnsdered'isabl fyr 'ecision making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

004
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY -FORM B-7
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SDG:W079-QES REVIEWER:' DATE: PAGEl OF.!
I H.eGersonj' 1-15-%6

COMMENTS; INORGANICS

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

ANTIMONY BJ.. BOGRLD MS RECOVERY WAS
BELOWTHE
CONTROL LIMT

CHRmOMIUmJ BDGRLD MS RECOVERY AND
MS DUPLICATE RPD

.. WASABOVEflIE
~3-Ali-. ____CONTROL LIMIr

COPPER J -- BOGRiLO MS RECOVERY WAS

____________ __________ ___________CONTROL LIMIT

BOGRLO MS RECOVERY WAS
BELOWTHE
CONTROL LIMIT

UR BOGRLD MS RECOVERY WAS
LESS THAN 30%

THALLIUM BJ BOGRLO MS RECOVERY WAS
BELOWTHE
CONTROL LIMIT

zINC J BOGRLO MS RECOVERY AND
MS DUPLICATE RPD
WAS ABOVE THE
CONTROL LIMIT
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Validated Data Sum ary. Data Package: W0779-OES
Sample # BOGRLO
Dale 10)23/95
Location
Depth
Type Solid
Comments

Parameter Units Results Q
ALUMINUM MG/KG 10000.000
ANTIMONY MG/KG - 8.500 BJ

ARSENIC MG/KG 36.500
BARIUM MG/KG 112.000

BERYLLIUM MG/KG 0.710 B
CADMIUM MG/KG 0240 U
CALCIUM MG/KG 83600.000

CHROMIUM MG/KG. 15.800 j
COBALT MG/KG 9.800
COPPER MG/KG 46.400

IRON MG/KG 16500:000
LEAD MG/KG 6.100 j

MAGNESIUM MG/KG 5450.000
MANGANESE MG/KG 239.000

NICKEL MG/KG 13.300
POTASSIUM MG/KG 1400.000F

SELENIUM MG/KG 0.100 UR
SILVER MG/KG 0.860 B

SODIUM MG/KG 2800.000
THALLIUM MG/KG 0.080 bi

VANADIUM MG/KG 46.400
ZINC MG/KG 128.000 1

ct~
A
'5

.7,41

1C.

'A

io

7.

The decimal places shown do not reflect the precision reported by the laboratory.

OU vkI

Ws 08
'0
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U.S. EPA - CLP

INORGANIC AN

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:-
Matrix (soil/waiter): SOIL_
Level (low/med): LOW_~
% Solids: 97-0

1 EPA SAMPLE NO.
rALYSES DATA SHEET

Contract: 550.108 __BOGRLO

SAS No.: SG No.: W0779
LES Sample ID: 9678-001
Date Received: 10/25/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:
Color After:

CAS No.

7429-90-5-
7440-36 -0
7440-38-2
7440-39-3

7440L4-3-9'9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

AJuminum_
Antimony-
Arsenic
Barium

tadma- um
Calalunv
ChxCii .,. !
cobalt'
Copper_
Iron_
Lead-
Magnesium
Manganese
Nickel
Potassuim
Selenium_
Silver
Sodium~~~
Thallium
Vanadium~
Zinc___

Concentration

1000
8.5

- :76..5
112

I 0. 2 4,

15.8
9.8

46.4,
16500
6.1

5450
239:
13 3
1400
0.10
0.86
2800
0.08
46.4
128

Clarity Before:
Clarity After:

Q M

P
N GP_

F
P

N_ P7
P

N P
N P~ 

P
EN P

P
_____ F_

P

P
PN FP.

N F 64j

E9- P_

EN P

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

00o Ci /4
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juanterra

I " 7 Id Vre ..i .Wd
E ard, Cii,. ... 6304

314 29S.idd Teleph....e
314 208-877 Fat

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352

November 16, 1995

Attention: Joan Kessner

3037s

urn-

Log II819%

'8.

Project number : 550.108
Date Received by Lab October 25, 1995
Number of Samples One (1)
Sample Type : Solid
SDG Number : W0779
Data Deliverable Summary

I. Introduction

On October 25, 1995, one (1) solid sample was received by Quanten-a, Richland and transferred to
Quanterra. St. Louis for chemical analysis. Upon receipt, the sample was given the following
laboratory ID number to correspond with the specific client ID:

BIR ID Richland ID Matrix
BOGRLO 51034701 Solid

Date of Receint
10/25/95

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes

sample identification information, analytical results and the appropriate detection limits.

O11
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Q'uanterra
SEnM&M

Bechtel Hanford Incorporated
November 16, 1995
Project Number: 550.108
SDG: W0779
Page 2

Analyses requested:

I. Quality Control

ICP Metals by EPA method 6010, Arsenic by EPA method 7060. Lead by
EPA method 7421, Selenium by EPA method 7740, and Thallium by EPA
method 7841. Chloride, Fluoride, Nitrate, Nitrite, Phosphate, and Sulfate
by EPA method 300.0. Cyanide by EPA method 335.2. pH by EPA method
9045. Sulfide by EPA method 9030.

-t

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte. Sample Duplicate analysis was performed.per the protocol for the pH
analysis.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

012

$C6?
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(11uanterra
Environmwntal

Bechtel Hanford Incorporated
November 16, 1995
Project Number 550.108
SDG: W0779
Page 3

V. Comments -

The Matrix Spike recoverie weri outide thidie table limits for antimony, chromium, lead,
selenium and thallium. The Matrix Spike Duplicate recoveries were outside the acceptable
limits for antimony, lead selenium, copper and zinc. The associated data for each of these
analytes was flagged with an "N' qualifier. The Relative Percent Difference for the Matrix
Spike/Matrix Spike Duplicate was above the acceptable limit for chromium, nickel, selenium,
vanadium and zinc. The serial dilution result was above the acceptable limit for copper,
vanadium and zinc. The associated data for each of the analytes was flagged with an "E"
qualifier.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9678-001 and its duplicate on the Phosphate analysis.

Sample 9678-001, -OOIDUP and -001MS were reintegrated for Fluoride to even the baseline
which was affected by an interfering unknown peak.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9678-001 and its duplicate for the Sulfide analysis.

The Chromium VI matrix spike and matrix spike duplicate recoveries were low due to sample
interference.

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Revi andapp ,ed:

WV# ~ H. Price
Mject Manager 01 3

eWpAceS1.bby vcha.AO779. ar

tA vr/s&
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Westinghouse Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 009564
Company CA O

Collector HULSE, KARL CntaURumlttr ENCKE, DAVID B. Te No. 313-3461 MSIN X5-53 FAX

SAFNumber B96-026 smpt.OtIIn Ifi - ?I &Ss haeOnrderlChngeCode N/I

PMIMTitle 183-H Basin D&D N c *-2S*V 7 [e Ch.nN T.tp,

ShppedTo(t.) Q.antcaa M4.hodofshipmnt * B.XoL dIngIAfrBWllN. A/

P""01 RCRA T.Um.r"'"d PRIORITY Ofrhek Ptpe'No1

swopi. No. tab ID 1 0a Tim. Nry. ConItdbr smpe Aulpysb, en.remn

143$ ~ ~ ACTIVITY SCAN(tbSi,r.c)No.DOGRIJ X 10n23/95 1433 5 20 P AivysA(tspni)N.n

WORL O X 1012195 1415 (1) I0 . ANIONS..IC(EPA3000).FClt.04.1402.NO3.plI(901) 46l C

BOORLO x 103/95 1435 (I) 60 ADI( CmYtf4&dc CfCIoiau(EPUti) )

IORLO X 1039 1435 (1) 62.0 p 4ldeg. C

soops SC 10319$ 1433 (j) 1 P O ui(ITASRD-32f2)U-234..215.-231(ITAS.RD-3234 99 ITAS-IT I U (ITAS.RD42MjGXmm cG.i o4C
mom_______ XSISo4.(1 00 .(IflAf32jQ) sc/l _________

MaRO X 102395 1435 (I) (Th * ICPMETALST.(w0xAswi(70G).IA(liwn(inhnC7

ROamI X 11023193 1435 (1) :UL L}2I (/ 4&&C

WUSSIBLESAMFLEAZARDSIREMARKS MSDS Ye a No R FECIAL INSTRUCTIONS 1014 Tim.
IhlabaWWAf . %r.op/t dflI.' K ,4tuj Suicmnsramroiruwi..rnte.anpler 4byEPA W00eMatvomium-VIby5W-I"MA eabcmgrqnacfw

IInlcratieonly TheEFRC ConuK1&kIa'idgt tmuwan wil tbe mci

RclnquidedBy hr Sir QildTUnt tecevdy Sr daunIeWb Maurix

.C). -SEN O'vye m - s - Iew SuM.

Reran-ed 4 0 f4Yic f so S.4 T -ti.

I s - -s 1,30 .L -1iu tW W.pe

ctinqhd By DV T.Im R ..eived By

DIPOud NBy L)*/Time Reevrdiy Iai&Ian-

TINALSAhIPLE Diigcl' ,d aegRci.*uiocuikimct~pfel Itpitcd e. uscdnprces. IIneederltcluen.

IIIS POSIIlON

MI....$n c..b.Jina.aMa d hmaeIaea@sea~b 'd s h9 "jmat.. - r.sr..d I.pamen slai - ureli,.IstadI.

*- hO#O-
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WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:

PROJECT: eoN-1 r -e DATA PACKAGE:( O7 -/'6ES
VALIDATOR:P.&eE6&X Cj LAEB:di fJ T .C?-4 DATE: 11c5/9

CASE: SDG:

ANALYSES PERFORMED.
0 cLPxP D CLPGFAA 0 CLPM O CLPCnid. J0

SW-S48AcP )SW-846/GFAA 0 SW-84OMg I0 SW-4 -40 0

SAMPLES/MATRIX -- 1 ..0 SOLIO

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . No N/A
Is a case narrative present? . . . . . . . . . . . . . . . . No N/A
Comments:

2. HOLDING TIMES
Are sample holding times acceptable? . . . . . . . . . . . . Yes No N/A
Comments:

016
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . .

Are ICP interference checks acceptable? . .. . . ...

Were ICV and CCV checks performed on all instruments?

Are ICY and CCV checks acceptable? . . . . . . . . . .

4. BLANKS
Were ICE and CCB checks performed for all
Are ICB and CCB results acceptable? . . .
Were preparation blanks analyzed? . . . .
Are preparation blank results acceptable?
Were field/trip blanks analyzed? . . . .
Are field/trip blank results acceptable?
Comments:

* . . . Yes
* . . . Yes
* . . . Yes
. . . . Yes
. . . . Yes

No N A
No N
No N A
No A
No f/A

applicable analyses? Yes No N

. . . . . . . . . . . Yes No N/A

. . . . . . . . . . No N/A

Y. . . . . . . . . . es No N/A

. . . . . . . . . . es N A

.Yes No NA

5. ACCURACY
Were spike samples analyzed? . . . . . . . . . . . . . . . . .(ys) No N/A
Are spike sample recoveries acceptable? . . . . . . . . .... Yes

Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No N/A

Comments:

umere cmws~ Qt Qor v-oi 1AVt * n a~A" 6

)

017
A-20
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WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
L44, 0t0(o

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . . . N A
Are laboratory duplicate samples RPD values acceptable? . . . . Yes

Were ICP serial dilution samples analyzed? . . . . . . . . . . Yes No N A
Are ICP serial dilution !,D values acceptable? . . . . . . . . . Yes No N A
Are field duplicate RPD values acceptable? . . . . . . . . . . Yes No
Are field split RPD values acceptable? . . . . . . . . .... Yes No

Comments:
t. Q44pg (Zj'Q5 lo Ct-, rr Zn crtie-Irok& c4

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . . . . . Yes

Are duplicate injection %RSD values acceptable? . . . . . . . . Yes

Were analytical spikes performed as required? . . . . . . . . . Yes
Are analytical spike recoveries acceptable? . . . . . . . . . . Yes
Was MSA performed as required? . . . . . . . . . . . . . . . . Yes
Are MSA results acceptable? . . ... .. . .. . . . . . . . . . Yes
Comments: b-rA rQotcs A AnT1 r14 <( I PliF .

i

No . A
No N
No U A
No A
No
No N/A-

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . .( No
Are all results supported in the raw data? . . . . . . . . . . Yes No
Are results calculated properly? . . . . . . . . . . . . . . . Yes No
Do results meet the CRDLs? . . . . . . . . . . . . . . . . . . No
Comments:

0138

K-101



BHI-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

K-102



HOLDING TIME SUMMARY

-SOG: ( (/'9-VAL IDA TOR:061191 f-(.(~6 A E = (p PAGE. LdF

COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING

ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

W[)qeLO IUMefllk WtZ/Y 11/1195 itj/2q/9S q I0 D v) W

(WA Cb 1(195 (1-7 i f10 0
f1r11 tT I all/it /4 q 9 V (puL

0,

0

C

Ca
00

0
'0
k')
t.3
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U.S. EPA - CLP

5A
SPIKE SAMPLE RECOVERY

Lab Name: QUANTERRAMO_ Contract: 550.108

EPA SAMPLE NO.

BOGRLOS

. Lab Code: ITMO Case No.: SAS No.:

Matrix (soil/water): SOIL_

% Solids for Sample: _97.0

SDG No.: W0779

Level (low/med): LOW_

Concentration Units-.(ug/L br mg/kg dry weight): MG/KG

Control
Limit Spiked Sample

Analyte %R Result (SSR)

Alu-minum
Antimony_ 80-120 37.4320
Arsenic - 39.9691
Barium - 80-120 290.5711
Beryll!ini 80-120~ 5.8258
Cadmium 80-120 4.8763
Calcium _

Chromium- 80-120 47.7443
Cobalt_~ 80-120 55.8959~
Copper 80-120 73.9918
Iron
Lead 80-120 5.8701_
Magnesium
Manganese 341.5701
Nickel 80-120 72.3309
Potassi 
Selenium 80-120 0.1031
Silver ~ 80-120 5.1629
Sodium
Thalli-ii~ 80-120 3.7113
Vanadium_ 80-120~ _ 88.7454
Zinc- 80-120 170.6340

Sample
Result (SR)

Comments:

Spike
Added (SA) %R Q M

NRE
51.55 6.0 N P_
4.12 3. F

206.19 86.7 - P
5.15 99.4 - P
5.15 94.7 - P

NRE
20.62 55..N P
51.55 89.4 P
25.77 106.9 P

NRi
2.06 F_1.7 N F

NRZ
51.55 198.6 - P
51.55 114.6 P~

NRE
1.03 0. N F
5.15 83.5 P~

5.15 70.4 N F_
51.55 8 .1 P
51.55 82.1 P-

FORM V (Part 1) - IN

020

K-105

8.5464
36.5361

111.7567
0.7052
0.2371

15.7866
9.8062

46.4412

6.1113

239.1814
13.2588

0.1031
0.8629

0.0835
46.4082

128.3021
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U.S. EPA - CLP

5A
SPIKE SAMPLE RECOVERY

EPA SAMPLE NO.

Lab Name: QUANTERRAMO_ Contract: 550.108

Lab Code: ITMO__ Case No.:

Matrix (soil/water) : SOIL-

SAS No.: SDG No.: W0779

Level (low/med): LOW-

% Solids for Sample: 97.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Aluminum_
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium-
Cobalt
Copper-
Iron
Lead
Magnesium
Manganese
Nickel
Potassi m
Selenium
Silver
Sodium
Thallium~
Vanadium-
Zinc-

Comments:

Control
Limit
8R

80- 120

80- 12 0
80-120
80-120-

80- 120
80-120
80-120-

80- 120

80- 120

80-120
80-120

80- 120
80-120-
80-120~

Spiked Sample Sample
Result (SSR) C Result (SR) C

32.6536 _ 8.5464 B
35.1443 36.5361

326.2278 - 111.7567
6.1206 - 0.7052
5.0052 - 0.2371 U

36.1186 . 15.7866 "
59.2072 9.8062 ~
79.1825 -46.4412 _

5.7371 6.1113

348.7010 239.1814
60.0814 13.2588 ~

0.4361 B 0.1031 UJ
5.5072_ B 0.8629 B'

4.2299 0.0835
105.0990 - 46.4082
207.3000 - 128.3021

Spike
Added (SA)

51.55
4.12

206.19
5.15
5.15

20.62
51.55
25.77

2.06

51.55
51.55

1.03
5.15

5.15
51.55
51.55

%R Q M

-33.8 F-
104.0 - P
105.2 _P~

97.2 P
NKR

w9.7 6 P
95.8 P~

(127. rN p
NR

-18.2 N F
NRZ

212.5 ~ P
90.8 ~~ P~

NR
42.3 N F
90.2 P~

NKi
80.5 - F

113 P
153.2,1 P_

FORM V (Part 1) - IN SW-846

021 ijit'
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U.S. EPA - CLP

6A
MATRIX SPIKE DUPLICATES

Lab Name: QUANTERRA MO

Lab Code: ITMO

EPA SAMPLE NO.

BOGRLOSD

Contract: 550.108

Case No.: SAS No.:

Matrix (soil/water) : SOIL

SDG No.: W0779

Level (low/med): LOW

% Solids: 97.0

Percent recoveries;

Analyte

Ar
Sb
As_
Ba
Be-
Cd
Ca
Cr
Co

_Cu
Fe
Pb
Mg=
Mn
Ni
K
Suc
Ag
Na
Ti

EZn

Control
Limit

2% I
20%1c
20%_
20%_
20%
20%
20%
20%
20%
20%__
20%
20%
20%
20% _
20% _
20%
20%
20%
20%
20%
20%
20%

Spike (:A

56.00 _

83.30
86.70
99.40
94.70

155.00 
_

89.40
106.90 

198.60 _

114.60

0.00
83.50

70.40
82.10
82.10

-D icate (SD)

46.80_

104.00 _

105.20 _

97.20

98.60
95.80

127.10_

212.50
90.80

42.30
90.20

80.50
113.90
153.20

FORM VI - IN 022

RPD Q M

NR
17.9 P

200.0 F
18.1_ P
5.7 P~

-2.6- P
.NR

44.5) P
6.9 P

17.3 P
NR
F_
NR

6.8 P
_23.2 P

NRi
200.0 F
-7.7- P

NR
13.4 F

62.4 P

-ql -- C
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This appendix contains copies of release surveys for the floors and walls of the 183-H Solar
Evaporation Basin. Surveys were performed following decontamination by surface scabbling.
Surveys were used to help determine the disposition of waste after the structures were
removed. Table L-1 relates the basin floors and walls to the appropriate surveys.

Table L-1. 183-H Basin Areas and Corresponding ERC Release Survey Number*

Basin No. 1 Basin No. 2 Basin No.3 Basin No. 4

North Wall No Release 612 610 472

South Wall 646 620 545 472

East Wall 643 656 600 472

West Wall 642 613 568 472

Sed. Floor No Release 632,648 569, 598, 625 431

Floc. Floor No Release 662 672 470

*All survey numbers preceded by "PS-183H-Oxxx" where xxx is the number(s) above.

L-ii
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ERC Radiological Surve Record' ' / ,aq e of _
le:Location: RWP Number:

su'viv & Counting Instruments Survey Number: RIt 4 w

Model Serial Number Response Or e)s5

0 - j / S 0 Routine
5 Shpmen/Date: E Work Progress

Contamination Survey information
Removable Direct Removable

Description of item or No Description of item or
No. location surveyed Alpha Geta Alpha Ga- I location surveyed Alpha eGaIna Alpha Gamma

Circled values in removable Unless noted. removable conltaintion is Readings taken at 314 max. dimension
B-G column denotes mradjhr beta <1.000 dpm,/O0 Icm Bet&r-rn. 0iect d 4 of object: CF (CPI - 3. CF (RO.2) - 4

<1.000 dprn/probe Beta-gamna. Alpha is <20 dpm Readings beyond that distance. CF - 1

0- Rac-a.ie # - Oir.t]M - LAW GkRftla mM- aet audas A - Miwo-ihr * Ccraet Mdg. N .juws. amA, JASI - -SW.'.

gh Radilogeical Rsd6oal ladunti i
-C- - ct"''t' -H- Ciat mi Bufe' -RC- CoKrnad -RM- Mateiash -R-- datnr -HR- Radatin

Area Area Area Ae Stae Area Area Ala

(~h r*4 ennks:

RCT SIgntue/Date

RC Supervisor SIgnature/Date 9

881-TM-RObS 16/953

L-I



BHI-00922
Rev. 0

fl. nauauiubQ Os * -

Survey No. S/#z$'* Pawg.zaof -

Jr Contamination Survey Information 4'

Dscwnof h1am at No.at kt eepano w eflvbo DrfRnmovsM. Oiwect Nsoa. ~ tloist.l-XW~ Ba, No. Jato .wwwd Alpha ssw Raw.
*-M - Gnas . G as-dG G

4 Additiohal Information (drawing, map, etc.) 4
/Y ; zo? 4

-67 /r -Z. 2a// .Liz

zoo 2.; El it

s1; r |zh
-C) in /2a -S7
~i 2.'2/2 2.2. 2.5

r n -/ i./ 34 j;r-- ...

1- 7 1=7)5S

SH6T 6 /tl 79(6295)

L-2



BHI-00922
Rev. 0

.n.l4 nlatsassuaa .)u, V Cy . tC.U. -- wesa aa

Surve, Mn P''$ i/ OYV/ .- P... pZ- -*

Contamination Survey information

D i of w DirectcWonthmor
No. GO as -Gj - No

SvyAdditional Information (drawing, map. etc) Al

272- Si I/o IA, )35
7/ ?O 1/9 )S215 30?

W fli 3/7 7;'a jx
STr-7 91- 9IX 5P3 36
7 .I 34 Z70

377 1 7 J/ 31Z 7;A ?1
2-74 7~ ! ;'r 1t 772fV

175 2.r |/3 54' 351f 17

NY29 1± Sr' 35o ?
273 £7? 3/7Z 913Y7 3r

-7// 37 559 377

Z7O 3'/ 3d? 3Y 3r6 rr'
T-0

BJ4-TM-.ROO7 (is9s)
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ERC Radiological Survey Record Page of

Stie, & Countn ln-trumem Survey Number: Location: (Check One) RWP Number:

Model Serial Numb-, *"Maone Routine& Routin.
Dat: Time: Work Progress

- -x jShipment.

contamination Survey Information

D Removl Direct Description of item o Removable Direct
Dn*4tion of item or "a. mpenttmo I---t-

N. lotosuvyd ApaSl.ApaSt.location surveye Alh ousApa "e.Gam GGmma G

Circid values in removable Unless m ed' removable Contam nation is Reading, taken at 3/4 max. dimenson

BG column denotes mad/hr beta < .000 dprn00 an2 Set"n.g Dect 'r ae 0 4 of objet CF C- - 3. CF (RO-Z -4
< 1.000 dpMimot. Beteagnme. Alpha. Is <20 ipm R..dIg. beyond tmat Stance. CF-1

0-t......# - ... M - -M -. -~iie Q -s a -iaa-Raw . - Cat. ndie N - flm. n-nsv IASI -. ira.eq.

-C- Red- - -- RC- -- kRM- R- -HR-sZ - - - - - - - -

cs Area Are Aiga some are .. Ae

RC Supnvsor Slgnatur/D ate -.. . /

8&-TM-ROOO (0195)
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ERC Radiological Survey Record
Surviv & Counting lnstrumtnts

Model Serial Number Respcnse

- I-I--'

- T -

Description of item or
location surveyed

Survey Number:

Date: Time:

6)400

Location:

Contamination Survey information
Removable Direct

Alpha Gar ma Alpha Ga .a
No.

Description of item or
location surveyed

(Check One RWP Numbe-
'Release

o Routine
[ Work Progress,.

Shipment

Removable Direct

Alpha G3 to Alpha Gtas
Gasmma [ !Gamma

Circled values in removable unless noted. removable contamination is RedIngs taken at 314 max. dimenion
9.G column denotes mrad/hr beta . <1.000 dpmJ100 cm* Bta-groma. Direct redngs are 4 of object: CF (CP) - 3. CF IRO-2) - 4

<1.000 dpmlprobe Beta-gamm, Alpha is <20 dprt Readings beyond that distance. CF - I

0. R. .. l -oi..aI - i Lw -.cm.-RrrIO.....raen IA -.. croav4. e cata-e.Rd.f N - "''oe...wh [ASI .,..1

HhRsdidoai ml Rad-do-ey Rdoe Hi1h

-C- r -H- Cts.r1ia, - s" -RC- cowU'ed . -RM- MateiS - - d -HR- AEaie
Area An. Area Ara Starene Area Ae. A's

46 :

AT Sia u,/Dat

8Hl-TM-RO05 (S/ 4)

L-5
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Page __of

Survev & Counting instumento Survey Number: .ocation: (Check One) RWP Number:

Model Se*d olNumber .Resi onse V R eleus

CO_' - . Rout. b 32'k
Data: Time u -5 o Work Progress

_ _ _O Shipmernt

Contamination Survey Information
Removable Direct D Removable Direct

N Desrition of item or No*'l Descipton of item of 8,,.
NO. location surveyedd Alpha G BMtae Alpha Betma o

Ckirced values in removable Uniess noted, removablo contamination is Rescdings Ak=n st 394 mox. dimersion
B.G Colurm dJamul mrsthfr beta < 1.000 dpm/100 am2 Betw-gomia Direct roadlings ae 4 of object: CF (CPI - 3, CFi (RO-24 - 4

<1.000 dpmaprob Bet"Gamma, Alpha I <20 dpm Reading. beyond thdistance, CF - Alh

-C-h Butfora indedg~a asecivs -HR
-I_ - =--- - a

Aie e. vlue .Ani stanrge rene tAea ea

ON ;V^ v- RaSagcd Vaee

mine a slritermark.;

'C S.pei. SgnatuDato\-

BHI-TM-RO08 (6195)
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ERC Radiological Survey Record
survey Counting Int1ment. . Survey Number Location: (Check Onel RWP Number:

Model SeNumber IReone Pi Release

2 xDli a\- 0 Routin.

1,12 q Date: Time: 0 Work Progress

17  .4'/ E #2. 0 shipment

Contamination Survey Information

I Removable I Direct Removable I Direct
Description of item or - - N Description of item or

location surveyed Aha Alpha Gale . location surveyed Alpha GaBta Alpha Sama

Gamma_ 9 G Gamma

Circled values in removable Unles n.9od .VM eoable eoatando Is Readings taken at 3/4 ma dimenaln

B-Gcourdenotes m,ad/hr ber. c1".O0dpnilOO cm. fta-.gfn. Directreaigs ae 4 of object: CF (CP) - 3. CF (RO.2174

< 1.000 dpntote B..ganvna. Alpha I. <20 dlpr Readng. be.od that distance. CF - Ii

Q- n---cwej# -Nac.tiM - LAwI_ -ce--..-trI0 - t-- IA -&tn& - cort-o sdg.I N -Ne~.z.a..ntar [ASI -. ak..s*e

Mdadl RR*Io" .. oa

- C- f. -- f ,- - aa-=.. - ffe -RC- c.-d-d -RM-- Mme's -R- Radadoi -- HR- f-e-ti."
Ara Aear Area St age ai Area Aas

20 -a7

RCT~ignaturekDa\JC-

I RC.44 Super'i1 r'S2Yr4/t /

I hp i,-'lbAv I

AV II

I(retb i jo stc X'ct Remarks: k~J-tft§ su'~ N~C A

ACT Stgnaturc/Dat. {a)o.CsIR ~/qq taz~on&Aa~&Ct~t

RC Supervisor SgnaturelDate t1p0 9t1 l k>i.&.'js.Q QX L\\h'"% AA

681-TM-ROOS (6/35)

L-7
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Pae .._L.of
Survey & Counting Instruments Survey Number: Location: (Check One) RWP Number.:

Mods! Seuial Number Response V t Release

Date: rime Work Progress

\u.m.d 3t0 t. I * 0 shipment

oR a \ -yX ontamination Survey InformAtion
Removable Direct IIRemovabi. Direct

Description of item or - DietDescription of tem or - t -

No. location surveyed Alpha . B location surveyed Alha Sa Gets.
Gmma Gamma I____________ am am

v~ 
=/

Circled values in removable Unless noted. removable contasMnatioc Ia Readings taken at 3/4 max. dfmenson
8-G column denotes mrad/hr beta <1,00dpm/l0 'anBta-gaMnwa. Direct adfingsar of object: CF (CP) - 3. CF (RO-2) - 41

<1,000 dpmnpbe seta-gamr. Alpha Is <20 dprn Readng beyond thatdfitanc.e CF -1

0. - ewwi#I- Ow.c M......._ Gaet. vQ-.......MO&* .c.. ntai. ct a N - nejn... .rnw lAS - .' ... se

-C- jj- eCOt- - 84 -RC-~ Vos -RM- M_.i - .- 6 -HR-- f

RCT Sirnatur./Dat. 10 A ) k(..e

RCS.perviwr Signatule/D e C --

BHl-TrM-Rt006 (6195) ErE iE

L-8
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ERC Radiological Survey Record PageIofL

survey & Counting Instruments Survey Number: Location: (Check One) RWP Number

Model SeriaNumber IRnponse / -/tJ 0so 9K i 'R Release
CiM fAll 1. i77/tQL I4 Routine

tAnM Date: ime: So I" 0 Work Progress

-; ?1 .AJ/ E Shipment

Contamination Survey Information
Removebi. Direct Removable Drect

Desiption of item or Descrponof item or - - Die
No. location sueyed Alph A lOi surveyed Alpha BetAs

Gamma Glpha Gamma Glpha

Crded values in removable Unless noted, removable contamn.adon Is Readings taken at 314 max. dimension

8-G column denotes mradirb beta <1.000 dpm/100 cmBets-gamma. Dir ctreadings er. 4 f object: CF ICP) . 3. CF (RO-2 . 4

<1.000 dpmnproba Bet-gamm, Alpha Is <20 dpm Readings beyond that distance, CF - I

0- .--. l# -.o--c M stAw _ -Cai..nr . I j]e.fn.av I- ... nuI. - c.an ;dI.. N . N , I [AS) - .*"

pth ed dgic. R-addo Re e&cft v. R501h
-C- na,ad -H- C-nmt - "if- -PC- Ca,*oled -PM- Mstih R- Rdi tO -HR- _RC

A Ara A- A I -. A, AI. Atea

(S4th fl'tS"4O Remrks: 1 e AifzoPweq

RCT SIgnature/Dato se ,/,r- , y---''S'"a CSA SO f

RC SupervIsor Signatur.Date

I. :. IESIFLE
8HI-TM-ROO6a (81951 '~2
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ERC Radiological survty fltuu -- ..---.
Survey No. pP /CY -O .

Contamination Survey information

Pae.::.of L.

L-10

* . a

4
Decito fhmW Rmovabl 1* erionfft or Removable Direct

NO ocaen Es Apa ". Al -l No. lone, swyo Alh Ba -lp a -a

4' Additional Information (drawing, map. etc.) 4

A4 ts A\ An

tc.4 It IV A 1, A' A2t. /4 i

Ilk L A'LiaZSJ
____ A' 27Ar'V I" L2M .. "'

41 /A 101 A'\ ~ A' I \4b k t zbV

BMI-TM.R007 (6155)
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ERC Radiological Survey Record Pag. off
Survey & Counting Instruments Survey Number: Location: (Check One) RWP Number:

Model S .i. INumber IResponse/, .... Igj'/ I .0/ , ? -

/...J/r.., f Z9 I //4 ?1/0 Routin
,/ 1 '/ .4? Date: Time: . Work Progress 4c

Y4 / / /4/11' - . //-j-'i 6cf '' Qshipment

Contamination Survey Information
Remvble Direct Removable Direct

No. Description of item or emovb N. Des ription of item orD
location surveyed Alpha Bete. Beta- . Dection of d A Beta- Bete-Gamma location surveyed Alpha t A Ba Gamma Gamma

Circled values in removable Unless noted, removable contamination Is Readings taken at 3/4 max. dimension
B-G column denotes irad/hr beta <1.000 dpmI100 cmz BE.ta.gama. Direct reading ae of object: CF (CP) - 3. CF (RO-2) - 4

<1.000 dpm/probe Beta-gamma. Alpha I. <20 dpm Reading. beyond that distance, CF - I

Oe-e.n....l.l# - .inI _ -1........MrjQ..... .n IA mno.-. .n .j N-un..-a A -...

44RadaI. Rddonimy . Raecn~eivs Hgh
-C " -- +- CM5O t -f -RC- Ca.bd -PM- Matia --- R*'"" -HR- RadiAr,

Ae A m. Am.. Ar.. Store. Ae.. A.. Are

I#

At~~p ly 1i A~ E ~~

14 /V MJ t t1 1/,4 4 14k 4 I

I4

4-1-

il 3vl t3 in /337 M /,-7 110J

A ' A* A , AlAM 1 1 'Ath

'BIth PrM. & &I 43Asz Remark . l

RCT Signatturt!D.1.4-

RC Svp.rior SignrturfDaty 4S

F G A IF I Pp

B IT 0 (I/I5) -
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ERC Radiological Survey Record P.. of
Survey & Counting Instruments Survey Number: Location: (Check One) RWP Number:

Model Serial Number Resoons/ OS../3H/- 04/0 /82 iRelese
4 /7 //Vrt ... Rotin.

Cs,, I q% Date: ime: .$o 0 Work Progress g A
// - nC 0 ya, Shipment

Contamination Survey Information
Removable Direct Removable Direct

Deception of item or S Description of item or
location surveyed Alpha Apha location surveyed Alpha set.

Circled values in removable Unless noted. removable contamination is ReAdings taken at 314 max. dimenalon

B-G column denotes mrad/hr beta <1,000 dpmJl1OO ma Beta-gammn. Dfrect .1ading9 -e of object: CF tCP) . -3. CF IRO-2) - 4

<1,000 dpmlprobe Bea-ganmma. Alpha is <20 dpm Readings beyond that distance, CF -I

0- Re.. -# - oet M - LAw ___ - c-a. mM. Q| - ma nd-nr A - csr -I - Cm-nt Pvg. N - n-umnt. a-at , [ASI - .- .. we

l i s a , s i R ga4 o eia t R adi
-C- ace-ed -H-i- CWdtaoeon - '"'n -BC- CcSed -RM- Mai s -R- Radati --H- adeda

Ane As A. Arse stoaJge A.. Asra Ase

1* /, Fr . ,- 1~

(Sldt*I~O aezeti boA &4& c u/- Remarks:// dtjs ae" SLrdyC6

ACT SighretureDate ,t-gr(tm, 22- 3

RC Supervisor SLgntuve/ a J .Iic cL /
SHI4 ,WJIFSI FR p

SHl-TMR006t (S/95).
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ERC Radiological Survey Record Page / of
Survey & Counting Instruments Survey Numbs,: Location: (Check One) RWP Number:

Model Serial Number Response/ F .. it- - JURelease
/ d/ 1211z . iit r... r 0 Routine

SDate: Time: Q Work Progress -tiA 4 // - /0 7/ID G -4 |srn 0 Shipment

Contamination Survey Information

Desc on of item or Removable Direct D cription Removable Direct

location surveyed p Gha Ga No. location surveyed Alpha JAlpha Gama

=cJ

Circled values in removable Unless noted. removable contandnaton Is Readings taken at 314 max. dimension

B-G column denotes mrad/hr beta <1.000 dpmrf00 car Bet-amMgna. Direct readings re 4 of object: CF ICP) = 3. CF (RO-2) - 4
<1,000 dpmlpmobe Beta-gemma, Alpha Is <20 dpm Readings beyond that distance, CF = I

O. Ar-Ie # . -in NtI - taw - . %w- 1[] - a. -a, 1 A . umv.Rhr * - Ccract Rd0. N - [ASu.). .n.wt, lAW - mew

l4~, .aoed bdidwgjy Ke~e1oh.
-- C- ed -H- C Buffe -C- -RM- --ate;.l e -R--

Ar.. Area Are. san Ane Arme Ana

RC~inaue/at '/ L/,r,. ,, -.r C t; X-24z'td2' is

F A 'P!'FLEF
88l.TM.ROO6a (8195)
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ERC Radiological Survey Record Pe./ of
Survey & Counting Instruments Survey Number: Location: (Check One) RWP Number:

Model n Se.at Number (Response/ V b Release 3aH
/ 2 I,/ I7ZI// 7 71 .P, - ,r 01 , Rourtins

L-,/ It? 7z' Date: Tim.: 5O /'A Work Progress

_ >_-_______ - p I-S- Z g§ ki 03 shipment

Contamination Survey information
Removable Dirt Remiovable Direct

Description of item or o. Description of item or e ts. B414
No. location surveyed Aha 'Gamma Gets. ga. ' location surveyed Alpha Alpha__Gamma_____ Alpha____ _ Gamm Gam comp..

Circled values in temovable Unless noted. removable contamination Is Readings taken at 3/4 max. dImension
B-G column denotes mrad/hr beta < 1.000 dpm/100 cm2 kita-ga.mm. Direct leading. -. of object: CF ICP) - 3. CF lRO-2) - 4

<1.000 dpm/probe Bets-geme. Alpha Is <20 dpm Readings beyond thel dietance. CF - I

Q- faN.----# - o0.crM - taw|_I - ce..nutvjQ - a.sn.r IA - aus.ntfe - ..- d.N - flnrs. n.te [ASI - eksa...1

lSW, Read.sil Reddlctb Fiedective h

-C- . -H+- Can'etifo - biter -RC- Caed -RM- Matrvi, -R- " -- HR- Redetm
Anea AJsuAea Are Stamge Are Are Area

I A_____

13U S'L !S % t 60 6( 4L 63 63' 4 6& 1 1 i 4% 7\ 1/

/VI M iI 
MMII i

1 ,86DOjc, Rerks: ///tck t"$ ,,ee ~av
L .a £" /sec c -s''--- w 5

RCT SIgnature/Dat, -

RC Supervisor Sgneture/D enL // A-- - YZH- CSt2 ad PS-/kiM CxQE-

F WIF/=R Pp
BSI-ThI-ROO6 (6195)
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ERC Radiological Survey Record Page Io
Survey & Counting Insiruments Survey Number: Location: (Check One) RWP Numb.,:

Model Serial Number Response/ Raises. .

G r tc n a n /hV)74'/h ,a*~**~ / f l 0 Routine
- p\ \ A //f LM Date: Tme: Work Program \i Q

\u kl7 * *nc W \ Shipment

Contamination Survey Information
Removable Direct Description of item or Removable Direct

location surveyed A as Beta A Bets- No. location surveyed Alpha A etG .
ApaGamma Alpha amm om lh am

Circfed values in removable Unless noted. removable contnminaton is Readings taken at 314 max. dimansion

B-G column denotes mrad/hr beta <1.000 dpm/100 em2 Bet.g-gmm. Okect readings are of object: CF ICP) - 3. CF (RO-21 - 41
<1.000 dpm/probs ata-gemna. Alphe s <20 dpm Readings beyond that distance. CF -!

0- -emvJ# -D.eafiM - "AWI . cr...-- a IA...... -a .o.ihl. - e.-a N - ne~. ev.a FASI - e e I
NA I ns'1doltco Rsddoicey Redoacive Nt

-C- CaMarimed -Hj- Cnscr.dt -- lufc ' -RC- Cwesed -RM- Maid. -A- Aaatit -HR- Pancn
Ares Area - Area Area StCree Arva Ara An.

00.0

£JXh

ctI~ S HIim

I II iF?

I!

Al __

P

Wet?, PdM &9r V )b R .maks:~l/, jjJocLC'Oo =x~C~ v 4
RCT sgnatureiData //-/i-1 Q s ] ui Lu i

Superiao: Signature aI P4 CcI q Q 4 c\C - QarR) PP'.~Cts&,s ( ~x
2,11-TM-ROS (6/95) o.rd p~-~$ 0 qi9-~

-L-15
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Page / of L

Survey & Counting IntumentU Survey Number: Location: (Check One) RWP Numb.,:
Model LSera)Number Reeponse/ - . H H - )6 zs-r 43 i- P ee

0 Routine p . '

'/I. D ate: Time: s,, ( rT : Work Progress 4 a.
S-, I/ - A I/ I /7.7t I /700 0 Shipment

- .------- --
Contamination Survey Information

Removable Direct Removable Direct
No. Description of item or -o Description of Item Of

No.I location surveyed A-B- . location Bet. Aph Ga
Gamm a ma .Gamma Gamma

Circled values in removable Unles noted. removabl. conteminatont Is Reading. taken at 3/4 max. dimension
BG column denotes mradhr beta <1,000 dpmn100o cm- feta-amm. Drecttndings are of obJect: CF lCP) .. 3. CF (RO-2) - 4

< 1.000 dponprobe Bagtamma, Alpha It <20 dpin Realings beyond that ditance, CF - I

3. al # .. an IM -UAW _ .e. ... mt. . Q. .ea..d, A - .M- + casact ag. N-Nenwte...ai. [AS) - a- aae
Ra~e~m P.Wl~ay 11e6oeoe

c e -- C.n asei - Idler --RC- CaCed -- RM- Met.iab -R-- " -4HR- Redei,
ArnAn. As As Stan. An.m Ara Asa

Remarks: /// n4  9C( A r1w fvA-.4-*/d 1- c '

RCT SignatureiDate 7_z, -"e C

RCSupervisor segnatu,/D.t, Ac//t).' 1 ZeCO

BHI-TM-R00Sa (8/95)
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Survey No. P -- + - -F-r--- P'" 7- of -2

Contamination Survey Information 4
Dacrmc of Ko or Rwmovy.e DieMot aReovabi Drhn

No. icc*6oninnwyed Alpha B Itt8W N oao avyd A ft faBa G No. A Ba Ala

Additiohal Information (drawing, map, etc.) 4
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